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Preface

This generic Modular Simulator System (MSS) Interface Design Document (IDD) has
been developed in accordance with DI-MCCR-80027A, Data Item Description for
Interface Design Document. This document is designed to be tailored for a specific
aircraft training device or family of aircraft training devices. Training devices may
consist of Weapon Syster: Trainers (WST), Operational Flight Trainers (OFT),
Cockpit Procedures Trainers (CPT), Part Task Trainers (PTT), etc.

Tailoring will be necessary to meet specific training system requirements. The
tailoring should be accomplished so as not to violate the goals and intent of the MSS
concept. It is assumed that users of this document have a familiarity with MSS design
concepts and architecture, and general working knowledge of aircraft training
systems. It is suggested that the user read the ""Modular Simulator Engineering
Design Guide" (D495-10440-1) and the ""Modular Simulator Management Guide"
(D495-10439-1) prior to tailoring this specification. These guides provide an overview
of the MSS architecture, in-depth discussion of its application, and lessons learned
Jfrom previous applications.

Each segment in the MSS architecture provides a portion of the overall system
Junctionality. Similar functions and operations were grouped in each segment based
on pasl experience, areas of design expertise, and management of inter-segment
communication. To promote reuse of the segments and gain the maximum benefits of
using the MSS approach, it is suggested that the user adhere to the generic functional
allocation. Interfaces between segments should remain relatively constant from
application to application. The application vehicle is considered to be military aircraft
(e.g. fixed wing, variable geometry or rotary wing), although the MSS concepts and
architecture can also be applied to ground and sea vehicles.

This specification contains specific tailoring instructions for each paragraph. The
instructions are contained within the paragraphs, and are identified by blank spaces
and/or italicized instructions. When the tailoring process is complete, the italicized
tailoring instructions should have been replaced by the application specific text or
deleted from the specification. Paragraphs which do not apply to a particular
application should not be deleted. They should be identified as ""Not Applicable" to
maintain paragraph numbering consistency.

vi




D495-10735-1
20 August 1993

1. SCOPE

1.1 Identification. This Interface Design Document (IDD)
describes the detailed design for the interfaces associated
with the (insert application aircraft) Modular Simulator System (MSS).
This document will focus on the design of interfaces between
(insert application aircraft) MSS segments. Specifically those used
for communication of data via the MSS Virtual Network

(VNET) .

(This paragraph should be tailored to identify the specific interfaces that this document
will address. The intent of this document is to define the generic MSS inter-segment
VNET interfaces. However, when this document is used in an actual application it
should be used to define all system level interfaces. This would include interfaces to
hardware and software shared by segments. The MSS architecture does not define or
specify the internal design of the segments. If this is required by an application, it is
suggested that a separate IDD be created at the segment level to define those

interfaces. When additional system level interfaces are added to this document they
should begin with paragraph 3.3 and follow the preparation instructions provided in
DI-MCCR-80027A, Data Item Description for Interface Design Document.)

1.2 System QOverview. The MSS defines a generic, standard
architecture for a training simulator. The architecture
consists of an iaterface scheme, a partitioning scheme, and
an allocation of requirements to the various partitioned
components. This document specifies the interface design
for the (insert application aircraft) MSS. Figure 1.2-1 illustrates
the fundamental partitioning of the (insert application aircraft) MSS.
Individual segments communicate with each other via the MSS
Virtual Network (VNET). The VNET communication architecture
is a conceptual mechanism using a message passing protocol
and independent of the hardware implementation. The goal of
the VNET is to provide a generic communication architecture
that is adaptable to both high and low end applications
while accommodating computer technology advances.

For the (insert application aircraft) MSS, the following segments are
necessary:

a. Flight Station (FS)
b. Flight Controls (FC)
c. Flight Dynamics (FD)

d. Propulsion (PRO)
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e. Navigation/Communication (NAV)

f. Weapons (WPN)

g. Radar (RDR)

h. Electronic Warfare (EW)

i. Physical Cues (PHC)

j. Visual (VIS)

k. Instructor Operator Station (IO0S)
1. Environment (ENV)

(The list of MSS segments should be tailored 1o correspond with the requirements of
this application aircraft training device. The fur.1umental partitioning for the MSS
consists of twelve unique segments. Any one or more of these segments may be
combined within a single computat; snal system. In addition, Figure 1.2-1 must be
tailored to reflect the application aircraft top level architecture. Finally, this
paragraph should be tailored to provide a unique description of the system.)

1.3 Document Qverview. This IDD establishes the interface
design applied to the development of the (insert application aircraft)
MSS. This IDD is the companion document to the MSS
System/Segment Specification (SSS) and the MSS Interface
Requirements Specification (IKS). It describes the detailed
design of the interfaces between the (insert application aircraft) MSS
segments. This document is used for four purposes:

a. To describe and present the detail design of the
interfaces between segments.

b. To be used by MSS personnel as the basis for
detailed software design of the inter segment interfaces.

c. To communicate and control interface design
decisions to the customer.

d. To provide the customer a means for assessing
compliance with interface design requirements.

Tnis document was prepared in accordance with MSS design
standards. The Notes section lists abbreviations and
acronyms used in this document. This IDD conforms to the
requirements of DOD-STD-2167A and the format specified Data
Item Description DI-MCCR-80027A. -
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2. F

2.1 The following documents of the
exact issue shown form a part of this specification to the
extent specified herein. 1In the event of cor€lict between
~he documents referenced herein and the contents of this
specification, the contents of this specification shall be
the superseding regquirement.

SPECIFICATIONS:
Federal - (Identify applicable federal specifications)
Military - (ldentify applicable military specifications)

Other Government Agency - (lIdentify applicable government
specifications)

STANDARDS:
Federal - (Identify applicable federal standards)
Military - (lIdentify applicable military standards)

Other Government Agency - (Identify applicable government
standards)

DRAWINGS:

(Identify upplicable drawings)
OTHER PUBLICATIONS:

Manuals - ({ldentify applicable manuals)

Regulations - (Identify applicable regulations)

Handbooks - (Identify applicable handbooks)

Bulletins - (Identify applicable bulletins)
Copies of specifications, standards, drawings, and
publications required by suppliers in connection with
specified procurement functions should be obtained from the

contracting agency or as directed by the contracting
officer.

(In this paragraph list only those documents which are explicitly referenced within this
specification. If a requirements paragraph is tailored to reference a System/Segment
Specification Volume paragraph, and thut paragraph contains a referenced document,
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list it here. All requirements and references in the System Specification Volume I are
requirements of this specification unless specifically excluded in this document.)

2.2 Non-Govexnment Documents. The following documents of
the exact issue shown form a part of this specification to
the extent specified herein. In the event of conflict
between the documents referenced herein and the contents of
this specification, the contents of this specification shall
be the superseding requirement.

SPECIFICATIONS:

(I1dentify applicable non-government specifications)

STANDARDS:

(Identify applicable non-government standards)

DRAWINGS:
(Identify applicable non-government drawings)
OTHER PUBLICATIONS:

(Identify additional, applicable non-government publications)

Technical society and technical association specifications
and standards are generally available for reference from
libraries. They are also distributed among technical groups
and using Federal Agencies.

(In this paragraph list only those documents which are explicitly referenced within this
specification. If a requirements paragraph is tailored to reference a System/Segment
Specification Volume paragraph, and that pe.ragraph contains a referenced document,
list it here. All requirements and references in the System Specification Volume I are
requirements of this specification unless specifically excluded in this document.)
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3. INTERFACE DESIGN

Detailed design for the interfaces defined in this document
have been derived from the interface requirements
established by the (insert application aircraft) MSS 1IRS.

The following paragraphs provide the external interface
design for the inter segment interfaces in the (insert application
aircraft) MSS.

3.1 Interface Diagrams. The (insert application aircrqft) MSS is
decomposed as illustrated in Figure 3.1-1. This

decomposition follows the segment partitioning as required
by the IRS.

(This paragraph and Figure 3.1-1 should be tailored to provide a description of the
interfaces at a system level. Figure 3.1-1 should graphically illustrate all system level
interfaces between segments, allocation of segments to computational systems,
implementation of the VNET, and backdoor interfaces used by segments. Additional
diagrams may be added to convey more detail regarding specific interfaces. The
allocation of segments to computational elements is important in a MSS. The
segments may all be in one module, one segment per module, or some combination
thereof. How many segments allocated to a module is a systems engineering decision
based on system requirements. Segments should not be aware of their allocation. This
will make segment software more portable to other hardware platforms. VNET
communication is between segments, not modules. The VNET implementation must
ensure that the method/mechanism of communication is transparent to the segments
beyond the segment's interface to the VNET.)

Figure 3.1-1 illustrates the allocation of segments to
mocdules. A MSS module represents a computational element to
which one or more segments are allocated. Segments
communicate via the VNET, which is transparent to individual
segments. Individual segments are unaware of their module
allocation.

3.2 MSS Inter-Segment Interface. The (insert application aircraft)
MSS architecture requires all data flows outside the segment
to take place over the VNET in the form of messages defined
in Appendix A of this IDD. All MSS segments transfer these
messages using the same VNET services regardless of their
computational system allocation. The underlying mechanism
for communicating between segments is invisible to the
segment and handled by the VNET.

3.2.1 Data Elements. The data elements required for the
design of the (insert application aircraft) MSS interface are defined
in Appendix A of this IDD. No specific data element
definition table or cross-reference is provided. Appendix A
consists of compilable Ada code, therefore, all available
CASE tools may be utilized to identify and record desired
information. The following paragraphs discuss the
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underlying representation and organization of the MSS inter-
segment interface data elements.

3.2.1.1 Data Element Organization. The data elements are
defined in the (insert application aircraft) MSS through the use of
Ada types packages. The requirements basis for the types
packages can be found in the (insert apphcatwn aircraft) MSS IRS.
These types packages are illustrated in Figure 3.2.1.1-1.
The types packages are divided into two general categories;
global types packages and segment specific interface types
packages. The global types packages are used to define data
types that are used by all segments at a system level.
Objects declared from these types are the basis for all
inter-segment communication. Segment specific interface
types packages are used to define data types that are
specific or unique to a segment. These packages are also
used to define the project unique identifiers for each
inter-segment interface. Data types defined in these
packages use the global data types to define the complex
data types used for inter-segment communication.

There are nine different types packages used to define the
MSS inter-segment interface. Each types package builds on
the previous package as shown in Figure 3.2.1.1-1. 1In other
words, the segment specific interface types packages contain
types (records, arrays, etc.) whose fields are based on
types declared in the global types packages.

3.2.1.1.1 Primitive Types, The Primitive_Types package is
used to isolate the machine dependency of Ada types to a
single package. This types package contains all the
specific declarations of types for use in the MSS. Example
types include; Float_64, Float_32, Integer_ 32,

Unsigned _ Integer 16, and Integer 8 The declarations
include precision and resolution for all numeric types. The
primitive types package also contains the representation
specifications that adequately describe and establish the
underlying method of machine storage for data of these
primitive types. The Primitive Types package is inherited
or "withed" by only the Base_Types package. Direct
reference to it by any of the segment interface types is not
allowed.

3.2.1.1.2 Base Types. The Base_Types package is the types
package that is used by all other global types packages and
segments to replace the use of package Standard in the Ada
library. Types defined in the Base_Types package are
extensions of the primitive types. " This package also
includes the declaration of the types for Discrete_State and
Sim Boolean. The purpose of this package is to remove
machine dependencies from the inter-segment interfaces.
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3.2.1.1.3 Engineering Units. The Engineering Units type
package contains all global engineering units and constants.
These types include declarations for accelerations,
velocities, lengths, and various coordinates system types.
The engineering units are used to constrain interface data
to specific units. By providing the units as an integral
part of the interface the user of the data is always aware
of the basis for the data and can perform conversions
accordingly.

3.2.1.1.4 Control Types. The Control Types package
contains the specific control types for the (insert application

aircraft) MSS device. The control types are used at a system
level by the segments for system control, by the VNET for
interface management, and by test and diagnostic tools for
system maintenance. Example types in this package include
the enumerations for subsystems and components and the types
for system mode and state control.

(This paragraph should not require tailoring. However, the Control_Types package
will require tailoring for the particular simulation. The enumerations dealing with
subsystems, components, and their associated subtypes need to be tailored to the
specific application. The change will consist of deleting enumeration values.)

3.2.1.1.5 Global Message Types. The Global_Message_Types
package contains aircraft/simulator types that are used by

all segments. The package contains aircraft configuration
type definitions, simulator system control types, and common
module type definitions. Any type that is shared or
duplicated between segment messages is found in this
package. This package provides the enumeration types that
define the unique characteristics of the (insert application aircraft)
aircraft. Common data structures that define basic aircraft
components and systems are also contained in this package.
These data structures are reusable from application to
application.

(This paragraph should not require tailoring. However, the contents of this package
will require tailoring between simulators. The aircraft configuration types will require
tailoring for each application to define the aircraft's unique configuration. The
enumeration types should be revised to reflect aircraft equipment and characteristics.)

3.2.1.1.6  Moving Model Types. The Moving Model Types
package contains the definition and limiting constants for
simulated moving models. The package contains all data
representations for moving model data types including the
enumerated list of possible moving models. Moving models
irclude companion aircraft, threat platforms, chaff, flares,
weapons, etc. -

(This paragraph should not require tadormg However, this package will require some

tailoring if moving models are required in the applwaaon simulation. This package
may be deleted from the interface if there are no moving model requirements for the

10
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application. The text for this paragraph should be replaced with "Not Applicable" if
moving models are not required.)

3.2.1.1.7 Serxrvice Function Types. The
Service_Function Types package contains the data types for
the MSS service functions. The MSS service functions are
MSS functions that may be performed by several segments.

(This paragraph should not require tailoring. However, this package will require some
tailoring to allocate service functions and their parameters as required in the
application simulation. This package may be deleted from the interface f there are no
service function requirements for the application. The text for this paragraph should
be replaced with ""Not Applicable"” if service functions are not required.)

3.2.1.1.8 Segment Specific Qutput Interface Types. All
segment specific data elements are captured in types
packages named for each segment. The format for the package
name 1is: "<segment name>_ Output_Interface_Types". These
packages specify types for messages which are output only by
their respective segment. The output interface types are
the basis for the complex data elements used to create the
inter-segment interfaces and are based on the types found in
the global types packages. Each segment's output interface
package contains four sections; Aircraft/Simulator Specific
Segment Types, Aircraft/Simulator Reusable Segment Types,
Segment Output Records, and Segment Representation Specs.
These sections provide for simple maintenance and tailoring
of the package contents. Appendix A contains one output
interface types package for each segment. These packages
contain the detailed design information that is required by
the IDD data element definition table.

(This paragraph requires no tailoring. However, the sections of Appendix A
containing the aircraft/simulator specific types, must be modified to match the
requirements of the aircraft being simulated or the requirements for the simulator. As
a general rule, the contents of the section containing reusable types will not need to be
modified. The representation specs in the private part are designed to require litle or
no modification.)

3.2.1.1.9 Segment Specific OQutput Interfaces., There is a
corresponding output interface package for each output
interface types package. This package contains the
declarations for each of the segment's output messages. The
format for the package name is: "<segment
name>_Output_Interface". These packages contain the exact
messages used for inter-segment communication including the
project unique identifier for each data element. Appendix A
contains one output interface package for each segment.

(This paragraph should not requiring tailoring. The first step in adapting the code is
1o determine which of the functions in this segment will not be performed, based on
simulator requirements. The messages associated with these functions need not be
sent, and should therefore be deleted from the package or commented out. These
packages will take the brunt of change between each simulator. The types are just the

11
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templates and even if not used do not require deletion or modification. The Messages
on the other hand will need to be tailored to the particular application.

Each message declaration is followed by a comment line containing ''Destination:"
and the ahbreviations of the segment(s) which receive this message. These comments
should be modified to account for (a) the presence or absence of the other segments,
and (b) the requirements of the other segments for data. For example, {f the EW
segment is absent, then the notation that the EW segment is a destination of a given
message should be removed.)

3.2.1.2 Rata Element Information, The information
contained in the following paragraphs provides a correlation
between the data required for a data element definition table
and appendix A. The interfaces defined in Appendix A contain
the information required by the data element definition
table. Figure 3.2.1.2-1 illustrates how a typical MSS data
element provides the required information.

3.2.1.2.1 Project Unique Identifier. Each MSS message or
data element that is transmitted via the VNET has a unique

idertifier. All messages used on the VNET are declared as
Ada objects in the segment specific output interface
packages. As shown in Figure 3.2.1.2-1,
Atmosphere_Quarter_ Rate_Output is the project unique
identifier for data type Atmosphere Quarter_Rate.

3.2.1.2.2 Data Element Description., There are no textual

descriptions for each data element. Each data element is
defined using the Ada software language. The use of Ada
allows the actual code to provide a brief description of the
data element. Comments are included in appendix A where
required to provide clarification.

3.2.1.2.3 Data Element Source, Data elements are grouped
into Ada packages by data source. The only data sources in
the MSS are the segments. The data source for each data
element is included in the package name declaration as shown
in Figure 3.2.1.2-1.

3.2.1.2.4 Data Element User, The data element user for
each message is defined in the "Destination" comment for
each data element. This is illustrated in Figure 3.2.1.2-1.
The segment destination for each user is defined using the
standard set of MSS segment acronyms.

3.2.1.2.5 Data Element Units of Measure, The majority of
data elements are defined using the English system of units.
All engineering units for the interface are defined in the
Engineering Units type package. Additional units can be
added as required, but it is suggested that the existing
units set be used to promote reuse and reduce compatibility
problems. Figure 3.2.1.2-1 identify typical units of
measure for one data element.

12
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3.2.1.2.6 Data Element Limit/Range of Values, Because of
the generic quality of the MSS inter-segment interface, it

is virtually impossible to define limits and ranges for all
data elements. The Appendix A interface does impose limits
on some data types, such as normalized numbers and degrees,
where possible.

3.2.1.2.7 Data Element Accuracy. There are no specific

accuracy requirements for inter-segment data. Therefore,
data element accuracy is not defined beyond the precision of
numeric data types.

3.2.1.2.8 DRata Element Precision. Data element precision
and resolution are defined in the Primative_Types and

Base Types packages in Appendix A. All other type
definitions for numeric data use the definitions in these
two packages. This allows the MSS interface to isolate
machine dependencies and improve portability to any hardware
platform.

3.2.1.2.9 Data Element Frequency. There are two types of
data element refresh rates in the MSS, synchronous and
asynchronous. Asynchronous data elements are called "send-
on-change" data elements and are identified as such in
Appendix A. Synchronous data elements have the update rate
identified in the data element type and project unique
identifier as shown in Figure 3.2.1.2-1. The Maximum, or
"max" rate for the (insert application aircraft) MSS is (insert maximum
iteration rate) Hz as defined by the MSS IRS. All other rates
are a division of the maximum rate.

3.2.1.2.10 Data Element Legality Checks, Data legality
checks are performed by the Ada compiler for the MSS. The
interfaces provided in Appendix A are fully compilable, MIL-
STD-1815A, Ada software. This ensures that all segments
correctly interpret the inter segment interface. The legal
transmission of data elements by the VNET is handled by the
VNET interface.

3.2.1.2.11 Data Element Datg Type, All data elements are

defined using strict Ada data typing. As shown in Figure
3.2.1.2-1, many of the data elements are complex data types,
such as Ada records. The data elements that are used to
construct these complex types also use strict data typing to
ensure an unambiguous interface definition.

3.2.1.2.12 Data Element Data Representation. All MSS data
elements have a specific data format. Ada software
constructs are used to define the format of data elements.
To improve portability of these data formats, each data
element is further defined by Ada Representation
Specifications. The Representation Specifications are
provided in Appendix A as an integral part of the inter-
segment jinterfaces.
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3.2.1.2.13 Data Element Priority. Synchronous data

elements have priority over asynchronous data elements. All
synchronous data elements are transmitted at the specified
update rate. The clock tick message, originating from the
I10S segment, provides the system level synchronization.

This message has the highest priority among the data
elements.

3.2.2 Messages Descriptions. The (insert application aircraft) MSS
interface messages can be broken down into the following

categories: system operation, system management, inter-model
data transfer, and inter-model state transfer. The specific
interface messages nomenclature, organized by segment, is
located in the (insert application aircraft) MSS IRS. The specific
interface message content is provided in Appendix A of this
IDD. The previous discussion on the structure and
organization of the data elements serves as a cross-
reference mechanism for the interface messages.

3.2.3 Interface Priority. The highest priority interface
message in the (insert application aircraft) MSS is the system clock

message, which originates from the IOS segment. The next
priority interface messages are the synchronous messages
originating from each segment. The lowest priority
interface messages are the asynchronous, "send-on-change"
messages also originating from each segment. The priority
classification for messages is given in the message
definition. The final issue related to interface priority
is the frame of origination for each messaae. Appendix B of
this IDD records all of the messages' frame of origination.

3.2.4 Communication Protocol. The communication protocol
defines the actual software and hardware mechanisms for
transmission of information via the VNET. The following
paragraphs describe the VNET design and the structure of the
messages.

3.2.4.1 Virtual Network Design. The (insert application aircraft)
MSS VNET provides the physical and data interface between
segments. The VNET utilizes the Xpress Transfer Protocol
(XTP) as defined by Protocol Engines Inc. (PEI)
specification 89-103 Revision 3.5 and the Fiber Distributed
Data Interface (FDDI) physical media as defined by the
American National Standards Institute (ANSI) x3.166-1989,
FDDI - Physical Layer Medium Dependent specification. The
(insert application aircraft) MSS VNET provides the functional
capabilities to (a) read messages from the network addressed
to a particular segment; (b) strip from the message the
header and trailer data not needed by the segment
application layer; (c¢) reformat the data to a form
compatible with the segment's computational system; and (d)
reverse these processes for messages transmitted by the
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segment, including multiple addressee messages. The VNET
insures that the interface is reliable and includes error
and exception handling. All message data is formatted as
specified in Appendix A of this IDD and paragraph 3.2.4.2.

(This paragraph must be tailored to indicate the actual physical media and data
interface used in this application aircraft MSS. This paragraph must also be tailored
to identify the communication protocol utilized for this application aircraft. The
choice of FDDI/XTP is not binding, although it has been demonstrated. The selection
of a VNET implementation will be driven by the selection of system requirements.
Since the actual network is, or should be, of no concern to the segment, a suitable
name for it is "'Virtual" Network.

The VNET interface design described in the following paragraphs is provided as an
example. Paragraph 3.2.4.1 and all sub-paragraphs should be replaced with the actual
VNET design for the application. The FDDI/XTP based VNET implementation
should be used as a default since it is a proven solution. Other implementations
should consider message traffic and reuse potential in their design. The tailoring
instructions in the following paragraphs provide design guidance for VNET
implementations.)

3.2.4.1.1 Vvirtual Network Structure. The (insertapplication
aircraft) MSS VNET provides the means for Applications to
communicate with one another. Applications are insulated
from the VNET through an interface called Application
Services. Figure 3.2.4.2.1-1 illustrates that the VNET is
comprised of four major divisions; segment application,
application services, VNET interface, and the VNET media.
The segment application layer contains the simulation models
that support the functional capabilities allocated to the
segment. Application layers communicate with other
application layers through the VNET via a predefined set of
application layer communication services. The (insert Application
aircraft) MSS VNET's segment application layer is separate from
the VNET, but interfaces to the VNET through the application
services layer to a VNET interface. The logical interface
definitions for the data being transmitted and received by
the segment application layers are defined in Appendix A, of
this IDD.

The VNET interface provides the communication link to and
from the VNET media. The VNET interface layer is referred
as a "session” layer in some protocols. The (insert Application
aircraft) MSS VNET interface utilizes the non-proprietary XTP
protocol.

The VNET media provides the actual transfer of information
between different segments as they are represented by their
individual VNET interfaces. The VNET media layer is
referred to in some protocols as a "transport™ layer. The
(insert Application aircraft) MSS VNET media layer utilizes a FDDI
token ring.
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Segment Application

Application Services

| VNET Interface

VNET Media

Figure 3.2.4.1.1-1 MSS VNET Structure
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(The structural layers implied in these paragraphs are essential to the MSS concept;
therefore, no tailoring of these layers is permitted. An alternative, non-proprietary
protocol may be specified, provided it meets the Modular Simulator requirements.)

3.2.4.1.2 YNET Application Services Design. The following
pseudo-code outlines the VNET's Application Services design

by function.

a. Get function:
1. Makes data available to the Application
2. VNET Interface does not modify Application
data except during a Get call.
3. Returns one of the foliowing as a status:
i. No data ever
ii. No new data
iii. New data
iv. 1Illegal receiver for this message
4. Makes only complete copies of a given message
available to the Application
5. Returns the number of messages provided

b. Put function:
1. Zends data to the VNET
2. Data in transit to the VNET Interface is
protected from writes by the Application
3. Automatic, invisible retransmission on error
4. Notifies Application when catastrophe prevents
sending d~ata
5. Returns one of the following as a status:
i. OK
ii. 1Illegal senders for this message

c. I_Am function:
1. Identifies segment to VNET Interface

d. Message list:
1. Identifies messages, legal senders, legal
receivers

e. Keen Copies function:
1. Identifies n: :r of copies to be kept by VNET
Interface

f. Notify Of Arrival inction:
1. Application says to VNET: when this message
arrives, execute this code at once.

(This paragraph, and pseudo-code, must be tailored to reflect the actual VNET design
utilized for the application aircraft MSS. Additional administrative functions or
services may be added as long as they do not interfere with or obstruct the current
services. Some services may be deleted if not required for the application. Services
should be added or deleted using the same style and format as the current services.)
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3.2.4.1.3 VYNET Internal Data Structures. The following
paragraphs describe the general behavior and characteristics
of the (insert application aircraft) MSS VNET design.

3.2.4.1.3.1 Internal Identifiers. The (insert application aircraft)
MSS VNET utilizes a set of internal identifiers. The VNET
identifies each message with an integer code. Likewise, the
VNET identifies each segment with an integer code. This
design approach enhances the VNET's ability to map messages
to the legal senders and receivers, and for segments to
inform the VNET about their status. Derivation of the
message identifiers is provided in paragraph 3.2.4.2.1.

3.2.4.1.3.2 Internal Objects. The (insert application aircraft) MSS
VNET declares an object for every interface message. These

objects correspond to the objects identified in the Appendix
A segment output interface packages. Comment fields near
the message object declarations in these packages name all
the other segments to which the message can legally be sent.
An off-line CASE tool constructs a legal sender and receiver
table, embedded in the runtime VNET code, that controls
message transmission.

(This paragraph must be tailored to indicate the actual practice utilized to protect mis-
transfer of messages in this application aircraft MSS. There are other acceptable
approaches to resolving this problem, for example, one could place the message names
and the legal sender and receiver information into a data file which all the VNET
Interfaces read. The Message Identifiers would then correspond to the line numbers in
the data file on which the messages appear.)

3.2.4.1.3.3 Message Buffers. The (insert application aircraft) MSS

VNET requires a number of buffers for storing the interface
message stacks, for access by the application. These
buffers are located on the VNET processor. One implication
of this design is that the VNET Interface needs only to
return the address of the buffer containing new data to the
Application to make the transfer.

(This paragraph must be tailored to reflect the actual buffering design utilized in this
application aircraft MSS. The design presented has limitations -- it does not support
multi-copied messages or support multiple computational systems accessing the same
VNET Interface. A trade study of bus traffic and buffer management indicated that an
efficient design would move all the copies of a message from the VNET to the
Application's memory on a Get call. Then, when the Application wants to get the next
copy of the message, the Application Services would simply advance the pointer
without polling the VNET.)

3.2.4.1.3.4 Message Memory. The (insert application aircraft) MSS
VNET requires enough memory to support the memory space

required for message traffic in a segment. Since each
segment has different numbers and sizes of messages, the
required amount of memory space will vary from segment to
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segment. The VNET provides memory space to handle the
message traffic for the segment with the highest memory
requirements in the system to allow for reuse of the VNET
interface among segments. Memory within the VNET is
provided for the VNET software, XTP, FDDI board drivers and
any applicable VNET support programs.

(This paragraph must be tailored to indicate the actual memory requirements for the
application aircraft MSS. This requirement ensures that the same VNET will be used
in all segments. This is normally the most efficient method of design. However, {f each
segment is to have a unique VNET the memory requirement should be based on other
considerations such as spare capacity and future expansion.

The designer should complete a trade study to ensure that the number of messages
times the number of copies that are to be received will fit within the allocated memory.
This may impact the decision about where to locate the message buffers for the
Applications. For example, having 11 segments in the same computational system,
each with 100 copies of a 1000-byte message might require keeping the messages in the
VNET Interface space.)

3.2.4.1.4 V¥NET Processing. Because the (insert application aircraft)

MSS VNET software must receive messages in the background
(i.e., while the Application is running), the VNET software
must contain a process which does this receiving. That is,
the VNET Interface may not simply be a subprogram which
executes as part of the segment Application. The (insert
application aircraft) MSS uses a separate CPU in the segment
computational element for the VNET process.

(This paragraph must be tailored to indicate the design solution for the application
aircraft MSS design. Alternative, acceptable designs exist.)

3.2.4.1.4.1 Message Interrupts. In the (insert application
aircraft) MSS, Applications interrupt the VNET software for

every message request. Simple multiplication of the number
of interrupts required, by latency time for each interrupt,
revealed that responding to a large number of interrupts
will tax the VNET CPU for some segments. The number of
interrupts is not large in this MSS. The (insert application
aircraft) MSS has the segment Application wait until the VNET
software is done with the request. This design is based on
the requirement that Application data in messages must be
immediately readable after a "Get" request and must be
immediately writable after a "Put" request. The Application
is blocked until the data transfers to or from the VNET.
Application designers must assume that the very next
instruction the Application executes after a Put request is
a write to the buffer and that the very next instruction the
Application executes after a Get request is a read from the
buffer.
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(This paragraph must be tailored to indicate the actual message interrupt strategy
utilized in the application aircraft MSS. Alternative, acceptable designs exist. Since
the largest number of requests a typical segment makes are Gets and since the segment
typically calls the same Gets at the start of every frame 1, every frame 2, and so on, it
made sense to provide a Get_List function. Get_List permits the VNET Interface to
check over a whole list of messages, copy over the data and update all the return
statuses in one call.)

3.2.4.1.4.2 YNET Start Up. The (insert application aircrgft) MSS
VNET, upon the application of power, performs a self test to

verify functionality. Upon verification of successful
functionality, the VNET attaches itself to the FDDI fiber
optic ring per the FDDI standards. If the VNET should fail
the test, it does not attach itself to the ring but instead
provides a visual indication of a failure. The FDDI ring
remains unbroken, and this FDDI node will continue to pass
through traffic from other nodes.

(This paragraph must be tailored to indicate the actual startup capability provided in
the application aircraft MSS. An optical bypass, for each FDDI connection, is
strongly suggested. This will allow the ring to be operational even if a particular
segment is not on-line for any reason.)

3.2.4.1.4.3 TIoken Control. The (insertapplication aircraft) MSS
VNET utilizes a token rotation time of a maximum of (insert
maximum time value) millisecond(s). The I0S segment can change
the token rotation time as required.

(This paragraph must be tailored to indicate the actual token rotation utilized in the
application aircraft MSS. The token rotation timer may be set by the standard FDDI
contention or set by the I0S. However, with FDDI/XTP, the time cannot exceed 1.0
msec. The suggested time is 0.06 msec.)

3.2.4.1.4.4 YNET Performance Monitoring. The (insert
application aircraft) MSS VNET supports runtime performance
verification. Message delivery statistics are recorded in
each segment as required to verify performance (i.e.,
message transmission time, mec ge receipt time, content
errors). During runtime, th: ..JET executes the VNET
interface software, XTP, and any necessary background
housekeeping tasks, such as management of module
synchronization and communication with the FDDI board.

(This paragraph must be tailored to indicate the actual performance monitoring
capability provided in the application aircraft MSS.)

3.2.4.1.4.5 Data Flow. The (insertapplication aircraft) MSS VNET
utilizes the following data flow. As messages are received
from the VNET interface, and processed by the application
services layer, the segment application layer notifies the
application services layer of the messages it is expecting
to receive/send. The segment application layer processes
received messages as they arrive. The segment application
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layer has the capability to establish the importance of a
given message and to interpret the message contents. The
status of an application node is available to an application
to make control decisions.

Messages are passed between the application services layer
and the VNET interface layer in the appropriate message
format. The VNET interface layer performs any necessary
format translations for transmission through the VNET. The
application services layer has the ability to request the
status of the last operation in order to make decisions on
important message transfers. Each segment's VNET interface
layer has access to only to those messages used by that
particular segment.

(These paragraphs must be tailored to indicate the actual data flow utilized in this
application aircraft MSS.)

3.2.4.1.5 VYNET Design Characteristics. The following
paragraphs describe the general behavior and characteristics
of the (insert application aircraft) MSS VNET design.

3.2.4.1.5.1 Data Integrity. The heart of VNET reliability
is data integrity. The Application must be in complete
control of the transfer of data to and from the VNET. The
VNET Interface does not write or read the Application's data
area except when requested by the Application.

There is always a possibility that the VNET Interface might
be in the process of reading in a message at the very time
that the Application asks for that message. Since the
message is incomplete, the VNET Interface does not make the
message available to a Get call until the whole message has
been transferred in from the VNET.

(This paragraph must be tailored to discus: integrity in the application aircraft
MSS. The paragraph implies that the Appl.. ...n must be able to call functions to
command the VNET, with a» assurance tha. .cidental transfer will not occur. For
example, the Application can execute a pair ., equations like:

A=X+1;
B:=X+2;

with the assurance that B will be one greater than A (that is, the value of X cannot
change between the two equations). The reverse operation is similar. For example:

X:=1;
PuiX);

The second assignment (X := 2) will not cause the value of X to be overwritten in the
process of being sent to the VNET.)
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3.2.4.1.5.2 Error Handling. Any medium for data flow

carries a possibility of error, for which the VNET design
must account. Regardless of the medium, under no
circumstances will the (insert application aircraft) MSS VNET
Interface present bad or incomplete data to the Application.
The (insert Application aircraft) MSS VNET transfer protocol is the
Xpress Transfer Protocol (XTP). XTP meets the requirement
for error detection and automatic retransmission of data at
a very low cost in computational overhead.

(This paragraph must be tailored to identify the error handling capabilities for the
Application aircraft MSS communication protocol. The tailoring may accomplish this
goal through reference to other published material. The VNET Interface must be able
to tell the Application about two special data conditions: (a) no data ever, and (b) no
new data,)

3.2.4.1.5.3 Speed. The Application generates all message-
sends (i.e., puts) no later than half way through a given
frame. The (insert application aircraft) MSS VNET insures that valid
messages arrive no later than the start of the next frame.
This design ensures that the Applications have an
independent execution order.

(This paragraph must be tailored to reflect the actual implementation, based on spare
time requirements, for this Application aircraft MSS. The amount of time allotted for
message transmission will vary from program to program. For example, in a simulator
with a 50% spare frame requirement, it is known that no Application can ask the
VNET Interface to send a message later than halfway through the frame. It is also
known that the message must be at its destination segment no later than the start of the
next frame. This translates into a half-frame requirement for message transmission.
Other programs may impose stricter requirements. A design requirement like this
prevents one Application from depending on the execution order of another
Application.

Quickness of response to requests from the Application is very closely tied to hardware
configurations and to program requirements. For example, it may be desirable in
some hardware configurations for the Application to interrupt the VNET Interface
process and to wait until that process has responded before the Application continues.
In other configurations, it may be satisfactory for the VNET Interface to en queue the
request and permit the Application to continue on at once. If the Application asks to
receive a message, the VNET must never make the Application wait until the message
has arrived.)

3.2.4.1.5.4 Legal Senders. A requirement of a MSS is that
a given message may be sent by only one segment. If
multiple segments were allowed to send a message, there is a
severe chance that data would be overwritten or out of sync.
The (insert application aircraft) MSS VNET design accounts for this
problem. The VNET Interface must be able to notify the
Application when it is attempting to send a message for
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which it is not a legal sender, and there must be a method
of identifying legal senders of messages to the VNET. There
are two implications of this design: (a) an Application must
be able to identify itself to the VNET, and (b) the VNET
must be able to access a list of messages and their legal
senders. This is done before the Application is allowed to
send any messages.

(This paragraph should not requiring tailoring. Although multiple senders is not
likely, this is more than simply a robust design. The most probable source for multiple
senders arises from the presence of different software baselines in different segments.)

3.2.4.1.5.5 Legal Receivers. The (insert application aircrgft) MSS
VNET interface design also insists that the legal recipients

of a message be identified beforehand. Segments are not
allowed to "snoop"” on messages unless they are marked as
receivers of the message. This permits the VNET to manage
data transmission in an economical way.

3.2.4.1.5.6 Multi-Copjed Messages. The VNET Interface
must be able to store multiple copies of a message and
present them to the Application. The VNET informs the
Application of how many messages of the type that it has as
a return value from the Get call. 1In addition, it labels
them as to arrival order and age.

(This paragraph must be tailored to identify the design utilized in the application
aircraft MSS. Multi-copied messages are a potentially real problem. Imagine that a
hypothetical automated IOS page responds to an instructor selection by setting
Malfunction A and then clearing Malfunction B. Each of the malfunction messages is
of the same message type. If the VNET Interface for a segment receiving the
malfunction messages had space in its buffers for only one copy of a message, it could
potentially receive both messages, but would overwrite the message that arrived first
with the message that arrived second. As a result, the segment Application code would
not know to set Malfunction B.)

3.2.4.1.6  VNET Design Capabilities. The (insertapplication
aircraft) MSS VNET possess several capabilities in addition to

inter-segment message transfer during runtime.

3.2.4.1.6.1 VNET Testing. The (insert application aircraft) MSS
VNET can be tested without a real segment application
present. The VNET includes two special segment applications
both with no functionality: one to send a message and one to
receive it.

(This paragraph must be tailored to indicate the exact level of VNET testing capability
present in the application aircraft MSS.)

3.2.4.1.6.2 Message Counting. The (insert application gircraft) MSS

VNET keeps a running count of the number of messages of each
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type that each segment sends and receives. Examining these
counts can confirm that a given message was sent a certain
number of times by a given segment, and that the message was
received the same number of times by each of the segments
which was entitled to receive it. This is implemented in
Application Services code in order to correct for any errors
in the VNET Interface. If a message arrives at Application
Services, it can be assumed to be available to the
Application. A second message count is used to debug the
Application Services. The count is kept by the Application
Executive when it calls Put and Get and is compared with the
count kept by Application Services. The two should always
match if Application Services is functioning properly.

(This paragraph must be tailored to indicate the actual message counting approach
utilized in the application aircraft MSS. These counts have been shown to be useful in
integration. Very often a segment's misbehavior can be traced to a message not being
sent or the message not being received. They can also serve to identify a bad network
interface.)

3.2.4.1.6.3 Message Capture. The (insert application aircraft) MSS
VNET provides a facility for capturing a specified message

transfer.

(This paragraph must be tailored to indicate the actual message capture capability
supported by the application aircraft MSS. The protocols surrounding messages very
often provide checksums to avoid data errors between segments. Nevertheless, it is
often useful to be able to capture an individual message at the Application Services
level to verify visibly that the message was received exactly as it was transmitted. It is
very desirable to be able to turn message capture on and off at will.)

3.2.4.1.6.4 Message Latency. The (insert application aircraft) MSS
VNET provides a capability for measuring message latency.

The VNET includes a special segment Application that sends
only one message at a fixed rate, in response to an internal
clock interrupt. A second special segment Application
requests that the VNET Interface interrupt the Application
when that message arrived. The delta in the send and
receive time is a measure of the delay a message experiences
in transversing the VNET.

The maximum allowable latency for the VNET is (insert maximum
time value) microsecond(s). This is the maximum time that a
VNET can take to receive a message for transmission from the
host (application), pack the message and pass it to FDDI.

It is also the maximum time that a VNET can take to- receive
a packed message, place it in memory, and notify the host
that it is present.

(This paragraph must be tailored to indicate the actual latency measurement capability
that the application aircraft MSS provides. Also, the discussion of message latency in
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the application aircrqft MSS should be tailored. Using FDDI/XTP, the maximum
latenicy necessary to eliminate bottlenecks is S50 microseconds. It is suggested that this
latency be reduced when a silicon (integrated circuit) version of XTP becomes
commercially available to reduce the VNET bottleneck.)

3.2.4.1.6.5 Execution Timing. The (insert application aircraft) MSS
VNET provides a capability to measure execution time. Gross
overruns (in which a frame or frames overrun so bad as to
never catch up) can be detected via the message counting
capability. Minor overruns (in which a frame overruns but
is made up in the next frame) can be detected via the VNET's
timing functions: Start_Timing and Stop_Timing. These
utilities use a circular array of 100 integers in which the
elapsed time between the two calls was stored. This utility
allows timing capture to be turned on and off at critical
points. The utility also allows various sections of code to
be timed. For example, it is possible to zero in on code
which is taking a long time to execute, preferably without
having to recompile.

(This paragraph must be tailored to indicate the actual execution timing capability that
the application aircraft MSS provides.)

3.2.4.1.6.6 File Transfer Protocol. The (insert application
aircraft) MSS VNET supports the non-real-time transfer of
files between segments. If support for file transfers
during real-time operation is provided, such support must
use a lower priority than that used to transfer VNET message
traffic, and not interfere with or slow down such traffic.

(This paragraph must be tailored to indicate the actual file transfer capability provided
in the application aircraft MSS. If real time file transfer support is not required for
the specific application, then the references may be removed.)

3.2.4.2 Message Data Representation. The following
paragraphs present the design structure of interface
messages.

(This paragraph and its sub-paragraphs must be tailored to specify the appropriate
machine level details for this application aircraft MSS. Modular simulators may be
implemented using several different kinds of computational hardware on the same
system,

By isolating these factors in the VNET, no segment Application program need be
aware of the kind of hardware it is running on, except for the topmost Executive.
Even there, this machine data could be stored in a data file or perhaps be derived from
operating system calls. Other implications of assigning Endian functions to the VNET
are that the VNET may run on any sort of CPU architecture, and that the Application
and VNET need not run on the same kind of CPU. The VNET knows the format
requirements of the net and it knows the format requirements of its client Application
CPUs; it merely needs to satisfy them.)
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3.2.4.2.1 Identification Numbers. All interface messages
include a unique 32 bit integer identification number.
Identification numbers be used in the address field of an
XTP information segment. The Global Message Types package
includes an enumeration type which consists of all message
names, and is built from the interface specification. The
VNET utilizes this type to ensure the correct configuration
of messages between segments in the system. A particular
segment's application layer only has access to the inputs
and outputs which are specifically identified as applicable
to the segment in the (insert application aircraft) MSS IDD. A unique
4-pbyte (32 bit) integer is assigned to each message name.
This integer is the identification number. The same integer
values be assigned to the enumerated types, regardless of
compiler implementation, given that the master message
package is identical in each segment.

(This paragraph must be tailored to indicate the method of message identification
utilized in the application aircraft's VNET implementation.)

3.2.4.2.2 Network Byte Order. The network byte order is
as specified in MIL-STD-1777, Internet Protocol
Specification.

The eight bits of each byte are transmitted on the media in
the order that would be read in a left to right fashion,
going from low to high memory locations. Where the left most
bit is the Most Significant Bit (MSB) and the right most bit
is the Least Significant Bit (LSB).

Bytes are also transmitted from left to right, from high
order to low order. Whenever a multi-octet field represents
a numerical quantity, the left most bit of the whole field
is the most significant bit. When a multi-octet quantity is
transmitted, the most significant octet is transmitted
first. This is known in the computer industry as Big-Endian
format.

The byte number is the offset in memory from the lowest byte
or the base byte. The base byte is the address used when
addressing the long word or half word as a single entity.
Therefore, Byte 3 is a higher memory location address than
Byte 0.

(This paragraph must be tailored to account for different CPUs utilized within the
same implementation. Some CPUs store multi-byte data in memory with the most
significant byte in the lower memory address and the least significant byte in the
higher memory address (so called Big-Endian architectures). Other machines do the
opposite: the most significant byte is stored in the higher memory address (so called
Little-Endian architectures).
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Data on the VNET, when implemented as a serial network, is defined in MIL-STD-
1777, the Internet Protocol Specification, Appendix A. This is a Big-Endian approach,
though this does not matter very much since the only requirement is that some sort of
defined process exist in the VNET to transfer the data from memory to the bus, and
from the bus to memory; this process could operate as easily in Little-Endian order as
in Big-Endian order.

What should also be obvious is that the same process for copying serial data to memory
cannot operate on both Big-Endian and Little-Endian CPUs and still preserve the
meaning of the data. Accordingly, data must be converted somewhere, by some
process. Who is responsible for this?

The answer is given in ISO-7498, the Open Systems Interconnect standard. It is the
responsibility of the Presentation Layer of the ISO/OSI to perform data conversions of
this type. This is handled automatically in the VNET, The segment Application
software simply needs to inform the VNET whether it is a Big-Endian or Little-Endian
machine.)

3.2.4.2.3 Basic Data Types. The following data types are
used on the VNET:

a. short integer 8 bit byte

b. integer 16 bit double byte or half word
c. long integer 32 bit quad byte or (long) word
d. float Single and double precision IEEE

Floating Point (Spec No 754-
1985)

The first element of double and single precision enumerated
types on the network is represented by number 0 in the type
declaration. Basic data types are defined in package

Base Types in Appendix A of this document.

(This paragraph must be tailored to account for differences in Ada compilers and how
they represent enumerations. It is probably true that every Ada compiler gives a value
of zero for the first item in an enumeration, one for the second, and so on.
Nevertheless, it makes sense not to trust the compiler to do so when a small
expenditure of effort in writing representation clauses for the enumeration types can
ensure that the same values will be used across the system.

Also of concern are the floating point number representation. The floating point
standard for the VNET is IEEE-754. Not every CPU uses this format, though newer
CPUs adhere to this standard. When an older floating point format (IBM 360, Gould,
elc.) is required by a segment, the VNET must convert between this format and the
IEEE format.) ;

3.2.4.2.4 Complex Data Structures. Data structures are
placed on the communication media in the order they are
declared in the type definition. This order is defined as
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left-to-right and then top-to-bottom. Sub-structures
comply with the same interpretation.

For example:
type Data_Structure_II is record
Latitude: Float:
Longitude: Float;

end record;

type Data_Structure is record
Altitude: Float;
Heading: Float;
Position: Data_Structure_ II;
end record;

An object of type "Data_Structure” would be sent in the
following order: Altitude, Heading, Latitude and Longitude.

(This paragraph must be tailored to account for the interface message objects
documented in Appendix A of this IDD. If different Ada compilers are used on any of
these segments, or if the data will be transferred to a system which has a different Ada
compiler (e.g., from the IOS to the I0S console), then it is necessary to write
representation specifications for those interface message objects. The reason for this is
that Ada compilers treat records as abstract data objects. Compilers are free to add
padding to records in order to give proper word alignment to data fields within records.

Ada compilers for different CPUs, or even different versions of the same Ada compiler
Jor the same CPU, cannot be expected to lay out fields in data records the same way.
The purpose of representation specifications is to force the compiler to lay out the data
in the way described in the

specification.)
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ANSI

CASE
CsCI

ENV
EW

FC
FD
FDDI
FS
HWCI
IDD
I0S
IRS
Is0/0Ss1I
MSS
NAV
PHC
PRO
PEI
RDR
VIS
VLSI
VNET
WPN

XTP
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American National Standards Institute

Computer Aided Software Engineering
Computer Software Configuration Item

Environment Segment
Electronic Warfare Segment

Flight Controls Segment
Flight Dynamics Segment
Fiber Distributed Data Interface
Flight Station Segment

Hardware Configuration Item
Interface Design Document

Instructor Operator Station Segment
Interface Requirements Specification
International Standards Organization for Open
System Integration

Modular Simulator System
Navigation/Communication Segment
Physical Cues Segment

Propulsion Segment

Protocol Engines Inc.

Radar Segment

Visual Segment

Very Large Scale Integration

Virtual Network

Weapon Segment

Xpress Transfer Protocol

(This paragraph must be tailored to reflect acronyms and abbreviations in the
application aircraft MSS.)

4.2 Glossary

APPLICATION. The actual hardware and software that
implements a particular segment's functionality and
performance requirements (e.g., Flight Dynamics).
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APPLICATION SERVICES. The interface between the Application
and the VNET.

MODEL. Simulations of systems and entities and executed
within the various MSS segments

MODULE. One element of the MSS computational system on
which resides the CSCIs that accomplish the required
functionality of one or more segments.

SEGMENT. One of the top level partition elements in the MSS
concept, to which functional capabilities are allocated.

VIRTUAL NETWORK. The means for transmission of information
between MSS segments. This may be implemented as a physical
or logical or heterogeneous network.

(This paragraph must be tailored to reflect terminology usage in the application
aircraft MSS.)
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APPENDIX A

Inter-segment Interfaces
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-- %2% Unit Name: Global_ Message_Types

~- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit ID: (tbd)

-— %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %72% Date of Origin: 19 August 1993
-- %2% SCCS Filename: iM%
-~ %2% Delta 1D: %1%
-- %2Z% Delta Date: $G%
-- %2% Current Release: %R%

-- Purpose:
-- This package contains definitions of types which are contained in
~- messages sent by more than one segment, with the exception of:

- (a)
- (b)
- (c)
-- (d)
- (e)

Base_Types (e.g., integer, float)

Engineering Units (e.g., Mach number, Degrees, Radians)
Moving Model Types (e.g., threats, companion vehicles)
Control_Types (e.g., responses to IOS messages)
Service_Function_Types (e.g., Occulting, Spatial Relations)

-- Adaptation:

- Section 10.1.1 will require modification to meet the requirements
- of the particular aircraft being simulated and the type of

-- simulator used. Determine the values of each of the enumeration
- types listed below; comment out or delete those which do not

- apply to this simulator/aircraft; and add other values as

- required. Section 10.1.2 will not commonly require any

- modification.

with Base_Types;
with Engineering Units;
with Control_Types;

package Global_ Message_Types is

P A SRS Rl dRss Rl s st iRl X222l il d 22 R R a R X R XXX X REFE

-

--/ 10.1

—_—

*

Global Message Types
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EERTT TR T YL LIE LSS ALE RSS2 RS AR ARl s Rl R XA AN 2

Bytes : constant := 8; -- improve readability of rep specs

PR TTEEEZZEEEZSERERERRAARRRZRARSRRRRRR R SRR R

-

--/ 10.1.1 Aircraft/Simulator-Specific Global Types
-—

PR TIEIIEXZEEZSEAZRSZ AR AR R AR s RSt dd Rl Rl g

-- This section of the package will contain the data types
-- which will be specific to the simulated aircraft. It may
-- or may not require modification when moved from project
-- to project. The types in Section 10.1.2 (Reusable Global
-- Types) are not intended to change from program to program,
-- while types in this current section will vary.

R E Y2222 22 XX R XSS XX R X J

—- .

--/ 10.1.1.1 Aircraft Configuration Type Definitions
—

e 2 Z X222 222l Asd R RS R

type Crew_Station is
(Pilot);
for Crew_Station’size use 8§;

type Aircraft Electrical_Bus is (
Emergency_AC_Bus_No_1,
Emergency AC_Bus_No_ 2,
Essential_AC_Bus_No 2,
Nonessential AC_Bus_No_ 1,
Nacelle_Essential AC_Bus,
Nacelle Nonessential_ AC_Bus,
Nonessential AC_Bus_No 2,
Radar_AC_Bus,
Overcurrent_Protection_Panel 1,
Emergency_ DC_Bus_No_1,
Emergency DC_Bus_No_2,
Essential DC_Bus_No_2,
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Nonessential DC_Bus_No_1,
Nacelle_ Noness_DC_Bus,
Battery_ Bus_No_1,
Battery Bus_No_2);
Aircraft_Electrical_Bus_Size : constant := 8;
for Aircraft_Electrical_Bus’size use Aircraft_Electrical_Bus_Size;

Number Of Aircraft Electrical_ Busses : constant :=
Aircraft_Electrical_Bus’pos (Aircraft_Electrical Bus’last) -
Aircraft_Electrical_Bus’pos (Aircraft Electrical_Bus’first) + 1;

type Aircraft_Electrical_Generator is (
Main_Generator,
Standby_Generator,
EPU_Generator);

for Aircraft_Electrical_Generator’size use 8;

~-NOTE: Aircraft Hydraulic Components must be ordered by segment
type Aircraft_Hydraulic_ Component is (
-= ENV
-- EW
EW_TBD,
-= FC
Left_Flaperon,
Left_ Horizontal_Stabilizer,
Right Flaperon,
Right Horizontal_Stabilizer,
Rudder,
Nosewheel,
Left_Landing Gear,
Nose_Landing Gear,
Right_Landing_Gear,
Left_Wheel_Brake,
Right_Wheel Brake,
Left_Leading_Edge_Flap,
Right_Leading Edge Flap,
Right_Speedbrake,
Left_Speedbrake,
Air Refuel Door,
Left_Landing_ Gear_Door,
Nose_Landing_Gear_Door,
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Right_Landing_Gear_Door,

Gun_Purge_Door,

-~ FD

Drag_Chute,

-- FS

-- I0S

-- NAV

-- PHC

-- PRO

EPU,

-~ RDR

RDR_TBD,

-- VIS

VIS_TBD,

-- WPN

WPN_TBD) ;

for Aircraft_Hydraulic_Component’size use 8;

subtype Electronic_Warfare_Hydraulic_Component is
Aircraft_Hydraulic_Component range
EW_TBD..EW_TBD;

subtype Flight Controls_Hydraulic_Component is
Aircraft_Hydraulic_Component range
Left Flaperon..Gun_Purge_ Door;

subtype Flight_ Dynamics_Hydraulic_Component is
Aircraft_Hydraulic_Component
range Drag_Chute..Drag_Chute;

subtype Propulsion_Hydraulic_Component is
Aircraft_Hydraulic_Component
range EPU. .EPU;

subtype Radar_Hydraulic_Component is
Aircraft_Hydraulic_Component range
RDR_TBD..RDR_TBD;

subtype Visual System_Hydraulic_Component is
Aircraft_Hydraulic_Component range
VIS_TBD..VIS_TBD;
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subtype Weapons_Hydraulic_Component is
Aircraft_Hydraulic_Component range
WPN_TBD..WPN_TBD;

type Aircraft_ Hydraulic_Pump is (
System_A Pump,
System_B_Pump,
EPU_Pump) ;

for Aircraft_Hydraulic_Pump’size use 8;

type Aircraft_Hydraulic_System is (
System_A,
System_B);

for Aircraft_Hydraulic_System’size use 8;

type Aircraft Hydraulic_Reservoir is (

System_A_ Reservior,

System_B_Reservior);
Aircraft_Hydraulic_Reservoir_Size : constant
for Aircraft_Hydraulic_Reservoir’size use

Aircraft_Hydraulic_Reservoir_Size;

type Aircraft_ Pneumatic_Component is (
Left_Landing_Gear,
Right Landing_Gear,
Nose_Landing_Gear);

for Aircraft_Pneumatic_Component’size use 8;

subtype Flight Controls_Pneumatic_Component is

Aircraft_Pneumatic_Component range
Left_Landing Gear..
Nose_Landing_Gear;

type Aircraft_Oxygen_ System is (
Main_System,
Emergency_System);

for Aircraft_Oxygen_System’size use 8;

type Aircraft Doors_And_Hatches is (
Air_Refuel,
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Left_Landing_Gear,
Nose_Landing_Gear,
Right_Landing_Gear,
Gun_Purge);
for Aircraft_Doors_And_Hatches’size use 8;

type Aircraft_Fuel Tank is (
Left_Wing,
Right_Wing,
Centerline External,
Left_External,
Right_External,
F_1,
F_2,
Aft_Reservior,
Fwd_Reservior,
A_l);

for Aircraft_Fuel_ Tank’size use 8;

type Primary_Control_ Surface is (
Left_Flaperon,
Left_Horizontal Stabilizer,
Right_Flaperon,
Right_Horizontal_ Stabilizer,
Left_Horizontal Tail,
Right_Horizontal Tail,
Rudder,
Nosewheel) ;

for Primary Control_Surface’size use 8;

type Secondary Control_Surface is (
Left_Leading_Edge_Flap,
Left_Speedbrake,
Right_Leading_Edge Flap,
Right_Speedbrake,
Nosewheel) ;

for Secondary Control_Surface’size use 8;

type Aircraft_Landing Gear is (

Left,
Nose,
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Right);
for Aircraft_Landing_Gear’size use 8;

type Aircraft_Wheel is (
Left,
Nose,
Right);
for Aircraft_Wheel’size use 8;

type Aircraft_Surface_ Tab is (To_Be_Determined);
for Aircraft_Surface Tab’size use 8;

type Cockpit_Control Device is (
Pitch_Stick,
Roll_Stick,
Left_Pedal,
Right_Pedal);
for Cockpit_Control Device’size use 8;

type Aircraft_Unique_Control_Device is (Ram_Air_Turbine);

for Aircraft_Unique_Control Device’size use 8;

type Aircraft_Engine is (
Engine);
Aircraft_Engine_Size : constant := 32;

for Aircraft_Engine’size use Aircraft_Engine_Size;

type Aircraft APU is (
EPU) ;
for Aircraft APU’size use 8;

type Aircraft_Throttle_ Lever is (
Throttle);
for Aircraft_Throttle Lever’size use 8;

type IFF_Mode is (
Mode_1,
Mode_2,
Mode_3A,
Mode_4,
Mode_C);
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for IFF_Mode’size use 16;

type Master Mode is (
Nav,
A A,
A_G);
for Master Mode’size use 8;

type SMS_Submode is (
Off,
Stby,
INV,
ARM,
A_G,
E_J,
S_J);
for SMS_Submode’size use 8;

type A_G_Weapon_Delivery Mode is (
MAN,
LADD,
DTOS,
CCRP,
CCIP);
for A_G_Weapon Delivery Mode’size use 8;

type Release_Option is (
Sqgl,
Pair);
Release Option_Size : constant := 8;
for Release_Option’size use Release Option_Size;

type Arming Option is (
Nose,
Tail,
Nstl);
Arming_Option_Size : constant := 8;
for Arming Option’size use Arming Option_Size;

type Fuze_Arming is (
Impact,
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Altitude,
Arming_Time,
Rockeye) ;
Fuze_Arming_Size : constant := 8;
for Fuze_Arming’size use Fuze_Arming_Size;

type Weapon_Profile is (
Profl,
Prof2);
Weapon_Profile_Size : constant := 8;
for Weapon_Profile’size use Weapon_Profile_Size,

type Weapon_Status is (
Rdy,
Sim,
Rel,
Mal,
saf,
None) ;
Weapon_Status_Size : constant := 8;
for Weapon_Status’size use Weapo.._Status_Size;

type Jettison_Status is (

Hot,

None) ; -- RGC 01JUNSO --
for Jettison_Status’size use 8;

type Jettison_Type is (
Selective,
Emergency,
None) ;
Jettison_Type Size : constant := 8;
for Jettison_Type’size use Jettison_Type Size;

type Stores_Station is (
Station_1,
Station_2,
Station_3,
Station_3_Rack_l1,
Station_3_Rack_2,
Station_3_Rack_3,
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Station_4,
Station_4_Rack_1l,

‘ Station_4 Rack_2,
Station_4_Rack_3,
Station_5,
Station_5_Rack_l1,
Station_5_Rack_2,
Station_5_Rack_3,
Station_6,
Station_6_Rack_l,
Station_6_Rack_2,
Station_6_Rack_3,
Station_7,
Station_7_Rack_1,
Station_7_Rack_2,
Statibn_7_Rack_3,
Station_8,
Station_9);

Stores_Station_Size : constant := 8;
for Stores_Station’size use Stores_Station_Size;

O type Station_Weapon_Load is (

Empty, Fuel_ Tank_300_Gallon,
Fuel Tank_370_Gallon, Fuel Tank_600_Gallon,
Mxu_648_Travel Pod, An_Alq 119 _Ecm_Pod,
An _Alq 131 Ecm_Pod, Mau 12,
Mer_10n_10, Ter_9Ya,
Suu_20, Lau_3,
Lau_68, Lau_88 A,
Lau_88_Aa, Lau_117_a,
Lau_5003, Launcher,
Aim_9_ Launcher, Lau_129 Wrl W,
Lau_129 Mod, Mk_36,
M 129e2, Mk 106,
Gun_Ammo, Blu_27b_B,
Blu_27b Bf, Blu 52,
Mc_1, Blu_33,
Bdu_33, Matra_250,
Bsu_49, Bsu_49Db,
5 Bsu_491, Bsu_49bl,

Mk_82, Mk_82a,
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Mk_82s, Mk_82sba,
Mk_82sld, Mk_82s_Ba_ld,
Bsu_50, Bsu_50b,
Bsu_501, Bsu_50bl,
Mk_84, Mk_84 Ba,
Mk_20_Ad, Mk_20_Ba,
Bl_755_Ad, Bl_755_Ba,
Cbu_52_Ad, Cbu_52_ Ba,
Cbu_58_Ad, Cbu_58_Ba,
Cbu_71_Ad, Cbu_71 Ba,
Cbu_87_Ad, Cbu_87_Ba,
Cbu_89_Ad, Cbu_89_Ba,
Nbdu_33, Nmk_106,
Mk_5, M156,
M 151, Ra_79,
Cm_151, Mk_61,
M151, Cml51,
B57_P,
B57_Modl, B57_Pf,
B57_F, Bél_G,
B61_J, B61_G2,
Bé61_G1, B612_J2,
Bé61_J1, Gbu_10,
Gbu_10c_B, Gbu_12,
Agm_65a, Agm_65b,
Agm_65d, Aim_ 93,
Aim_9np,. Aim_S1m,
Aim_120a, Itv,
Target_37u_33, Tow_Cable_37u_33);
Station_Weapon_Load_Size : constant := 8;

for Station_Weapon_Load’size use Station_Weapon_Load Size;

type Station_Status is (
Empty,
Release,
Load,
Hung,
Jettison);
for Station_Status’size use 32;
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e 22X 22 2ZZ2 2R RS2 R R A
up— 4
--/ 10.1.1.2 Constants for this simulator
—_—

s 2 22222222 X222 R R Rl R

-- Constants which only apply to messages sent by one segment should
-- be declared in the output interface types package for that segment.

Maximum Number Of Waypoints ¢ constant
Max_IFF_Code_Length : constant

= 10;
:6;

it 2 22222222 2222222222222 XX A2t RAls R S

pp—

--/ 10.1.2 Aircraft/Simulator Reusable Global Types

-

gy 2222 2222222222222 2R 2Rttt Rl R

-- This section contains the global types that will be used
-- from project to project and to the extent possible,

—-- usable across several segments. The data types in this
-- section should not be changed.

e 22222 22224 RS RRE R R X

pu——

--/10.1.2.1 Aircraft Configuration Type Definitions
—_—

e 22232 RS d RSl RR RS

-- EW, FC, FD, NAV, PRO, RDR, VIS and WPN each send FS
-— electrical bus loads for their equipment

type Aircraft_Electrical_Bus_Load Array is
array (Aircraft_Electrical_Bus) of Engineering Units.Amperes;
Aircraft_Electrical_Bus_Load_Array Size : constant :=
Number Of Aircraft_Electrical Busses * 4 * Bytes;
for Aircraft_Electrical_Bus_Load_Array’size use
Aircraft_Electrical_Bus_Load_Array_ Size;
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-~ FD sends fuel quantity in Weight and Balance
-~ FS sends fuel quantity in Fuel Management System

Number_ Of Fuel Tanks : constant :=
Aircraft_Fuel Tank’pos (Aircraft_Fuel Tank’last) -
Aircraft_Fuel Tank’pos (Aircraft_Fuel_Tank’first) + 1;
type Fuel Tank_Quantity Array is
array (Aircraft_Fuel Tank) of Engineering Units.Pounds;
Fuel Tank_Quantity Array Size : constant :=
Number_ Of Fuel Tanks * 4 * Bytes;
for Fuel_Tank_Quantity Array’size use
Fuel Tank_Quantity Array Size;

-- FD and PRO use Vibration_Characteristics

type Vibration_Characteristics is
record
Frequency : Engineering Units.Hertz;
Amplitude : Engineering_Units.Inches;
end record;
for Vibration_Characteristics use
record
Frequency at 0 range 0..31;
Amplitude at 4 range 0..31;
end record;
Vibration_Characteristics_Size : constant := 8 * Bytes;
for Vibration_Characteristics’size use
Vibration_Characteristics_Size;

—-- FS uses Fluid_Characteristics for hydraulic fluid
-— PRO uses Fluid_Characteristics for engine oil

type Fluid_Characteristics is

record
Quantity : Engineering_Units.Gallons;
Pressure : Engineering Units.PSI;

Temperature : Engineering_Units.Degrees_C;
end record;
for Fluid_Characteristics use
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record
Quantity at 0 range 0..31;
Pressure at 4 range 0..31;

Temperature at 8 range 0..31;
end record;
Fluid Characteristics_Size : constant := 12 * Bytes;
for Fluid_Characteristics’size use
Fluid_Characteristics_Size;

——tkh kAR A AN R Abhw b d

-—

--/ 10.1.2.2 Common/Shared Segment Type Definitions
-
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pun—d

--/ 10.1.2.2.1 IFF Definition
-

——tk AR TR Ah NN

-= used by NAV, RDR, EW, FS, ENV

subtype IFF_Code is String(l..Max_IFF_Code_Length);
—-- unitless code string

type IFF Data is
record
Mode: IFF_Mode;
Code: IFF_Code;
end record;
for IFF_Data use
record
Mode at 0 range 0..15;
Code at 0 range 16..63;
end record;
IFF_Data_Size : constant := 8 * Bytes;
for IFF_Data’size use IFF_Data_Size;
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-
. --/ 10.1.2.2.2 INS Waypoint Definition

-

——k Ak kTR ko ok

subtype INS Waypoints is Base_Types.Unsigned_Integer_l6 range
1..Maximum_Number_Of_ Waypoints;
INS_Waypoints_Size : constant := 16;

type Waypoint_Change is
record
New_Waypoint : Engineering Units.Earth Position_Components;
Waypoint_Number : INS_Waypoints;
end record;
for Waypoint_Change use
record
New_Waypoint at 0 range 0..159;
Waypoint_Number at 20 range 0..15;
end record;

(. for Waypoint_ Change’size use 22 * Bytes;

sy 22222228 2

—

-~/ 10.1.2.2.3 Weapon stations and stores

—_—

pupny 2222 X2 22 2

type Weapon_Station_Loading is

record
Station : Stores_Station;
Weapon : Station_Weapon_Load;
Quantity : Base_Types.Signed_Integer_16;
Status : Station_Status;

end record;
for Weapon_Station_Loading use

record
Station at 0 range 0..7;
Weapon at 0 range 8..15;
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Quantity at 0 range 16..31;
Status at 4 range 0..31;
end record;
Weapon_Station_Loading _Size : constant := 8 * Bytes;
for Weapon_Station_Loading’size use
Weapon_Station_Loading_Size;

Number_Of Stores_Stations : constant :=
Stores_Station’pos (Stores_Station’last) -
Stores_Station’pos (Stores_Station’first) + 1;

subtype Stores_Station_Count is Base_Types.Unsigned_Integer 32
range 1..Number Of Stores_Stations;

type Weapon_Station_Loading_Array is
array (Stores_Station_Count) of Weapon_Station_Loading;

for Weapon_Station_Loading_Array'size use 192 * Bytes;

type Weapon_Station_Change is

record
Number Of Stations : Stores_Station_Count;
Stores : Weapon_Station_Loading_Array;

end record;
for Weapon~Station_Change use

record
Number Of Stations at 0 range 0..31;
Stores at 4 range 0..(192 * Bytes)-1;

end record;
for Weapon_Station_Change’size use 196 * Bytes;

—— % de Y ko i ook

—_—

--/ 10.1.3 Numeric Types

-

——rddrdeddok Wb

- see Primitive_Types and Base Types

end Global_Message_Types;
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-- %Z% Unit Name: Primitive_Types

-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit ID: (tbd)

-- %Z% Author: Jim Richardson, Bob Crispen,

-- %2% Date of Origin: 19 August 1993
-~ %2% SCCS Filename: $M%
-- %2% Delta ID: $I%
-- %2% Delta Date: 3G%
-- %2% Current Release: %R%

-- Purpose:
-- This package is used as a base for Base_Types

-- Use:

-- This package should not be directly WITHed. Instead,

-- package Base_Types.

package Primitive Types is

WITH the

s A8 2222 A LRSS LRSS ARE SRRl R R X R R R KR TR T RREE RS

pp—

--/ 10

—

*

.1.3.1 Primitive Numeric Types

¥*

o S5 R A SRR SRR RS R AR RS RARRRRRRERRRRAR R R R R R KRR ZR EE PRI E IR IR LR

-- Float_64 range - 4.49423283715579E+307 .. 4.49423283715579E+307

typ

e Float_64

is digits 15;

for Float_64’Size use 64;

Bits
Digits
Mantissa
Epsilon
Emax

Small
Large
Safe_Emax
Safe_Small

64

15

51 BITs
8.88178419700125E-16
204
1.94469227433161E-62
2.57110087081438E+61
1022
1.11253692925360E-308
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-- Safe_Large : 4.49423283715579E+307

-- Float_32 range - 8.50706E+37 .. 8.50706E+37
type Float_32 is digits §6;
for Float_32’Size use 32;

-- BITs : 32

-- Digits HE

-- Mantissa : 21 BITs

-- Epsilon : 9.53674E-07

-- Emax : 84
-- Small : 2.58494E-26
-- Large : 1.93428E+25

-- Safe_Emax : 126
-- Safe_Small : 5.87747E-39
-— Safe_Large : 8.50706E+37

-— NOTE: 1Integer types can not exceed 32 bits
-- type Integer_64 can not be defined
—-- type Unsigned_Integer_ 64 can not be defined

-- Integer_32 range is -16#80000000# .. 16#7FFFFFFF#

-— or -2_147_483 648 .. 2_147_483_647

type Integer_ 32 is range (-(2 ** 31)) .. ((2 ** 31) - 1);
for Integer_32'Size use 32;

-- NOTE: Unsigned Integer_ 32 should be 0 .. 16#FFFFFFFF# however
-- Ada-83 converts all literal integers it finds to Universal_Integer
-- before processing further. Any Integer over 16#7FFFFFFF# raises
-— Constraint_Error. Therefore, the actual range has been set to

-— 0 .. 16#7FFFFFFF# or 0 .. 2_147_483_647 and the size is 32 bits.
--— The top bit is not used. One possible alternative is to define
-- Unsigned_Integer_32 based on a vendor-supplied 32-bit unsigned
-— integer type, but this is not done here because it would be

-— grossly non-portable,

type Unsigned Integer 32 is range 0 .. ((2 ** 31) - 1);
for Unsigned Integer 32’Size use 32;
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-- Integer_16 range is -1648000# .. 16#7FFF¢
-- or -32768 .. 32767

type Integer 16 is range (-(2 ** 15)) .. ((2 ** 15) - 1);
for Integer_ 16’'Size use 16;

-- Unsigned_Integer_ 16 range is O..16#FFFF#
--—or 0 .. 65535

type Unsigned_Integer 16 is range O .. 16#FFFF#;
for Unsigned_Integer_1l6’Size use 16;

-- Integer_8 range is -16#80% .. 16#7F#

-- or -128 .. 127

type Integer 8 is range (-(2 ** 7)) .. ((2 ** 7) - 1);
for Integer_ 8’Size use 8;

-- Unsigned_Integec_8 range is 0 .. 16#FF#
--—or 0 .. 255

type Unsigned_Integer 8 is range 0 .. 16#FF#;
for Unsigned_Integer_8’Size use 8;

-~ Unsigned_Integer_1 range 0 .. 1

*‘ -—- NOTE: The Following Implemenation Would Not

-—- compile under some of the older Ada Compilers,
-- therefore the enumeration version was adopted.
-- (We don’t need arithmetic operators for a single
-- bit anyhow, just set and clear capability).

-- type Unsigned_Integer_1 is range 0 .. 1;
-- for Unsigned_Integer_l’Size use 1;
type Unsigned_Integer_1 is ('0’, "1’);
for Unsigned_Integer_1 use
(0’ =>0, '1" => 1);
for Unsigned_Integer_l’size use 1;

end Primitive_Types;
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-- %2% Unit Name: Base_Types

-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit 1ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 19 August 1993
~- %2% SCCS Filename: $M%
-- %2% Delta ID: $I%
-- %2% Delta Date: $G%
-- %2% Current Release: %R%

-- Purpose:

-- Use of types from package Standard should be avoided because

-~ those types differ in size. Use types declared in this package
-- instead.

- Adaptationg
-~ Do all machine-specific adaptation on the package Primitive Types.

with Primitive_Types;

package Base_Types is

pe 2 222222 A2 R RS dRAlsissllliil il Rl SRR R R R R REE KX X FEE"S

—_— *
--/ 10.1.3.2 Base Numeric Types
—_— *

s 28222 AR RS R ERR Rl Rl ER AR RRAREE R AR R RREE TR EREE R FTREY

-- Float_64 range is - 4.49423283715579E+307 .. 4.49423283715579E+307
type Float_64 is new Primitive Types.Float_64;
type Float_64_Access is access Base_Types.Float_ 64;

-- Float_32 range is - 8.50706E+37 .. 8.50706E+37
type Float_32 is new Primitive Types.Float_ 32;

type Float_32_ Access is access Base_Types.Float_32;

-- Signed_Integer_32 range -2_147_483_648 .. 2_147_483_647
type Signed_Integer_ 32 is new Primitive_Types.Integer_32;
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type Signed_Integer 32 Access is access Base_Types.Signed_Integer_32;

-- NOTE: Unsigned_Integer_ 32 should be 0 .. 16#FFFFFFFF# however
-- Ada-83 converts all literal integers it finds to Universal_Integer
-- before processing further. Any Integer over 16#7FFFFFFF# raises
-- Constraint_Error. Therefore, the actual range has been set to

-- 0 .. l647FFFFFFF4 or 0 .. 2_147_483_ 647 and the size is 32 bits.
-- The top bit is not used. One possible alternative is to define
-- Unsigned_Integer_ 32 based on a vendor-supplied 32-bit unsigned
-- integer type, but this is not done here because it would be

-- grossly non-portable.

-- Unsigned_Integer 32 range 0 .. 2_147_483_647
type Unsigned_Integer_32 is new Primitive_Types.Unsigned Integer_ 32;

type Unsigned_Integer_ 32 Access is access
Base_Types.Unsigned_Integer_32;

-- Natural_Integer_32 range 0.. 2_147_483_647
subtype Natural Integer_32 is
Base_Types.Signed_Integer_ 32
range 0 .. Base_Types. Signed_Integer 32’Last;

type Natural_Integer_ 32 Access is access Base_Types.Natural Integer 32;

-— Positive_Integer 32 range 1.. 2_147_483 647
subtype Positive Integer 32 is
Base_Types.Natural_ Integer 32
range 1 .. Base_Types. Natural_ Integer_32'Last;

type Positive_Integer 32 Access is access
Base_Types.Positive_Integer_ 32;

-- Signed_Integer 16 range -32768 .. 32767
type Signed_Integer_ 16 is new Primitive_Types.Integer 16;
type Signed_Integer_ 16 _Access is access Base_Types.Signed_Integer 16;

-- Unsigned_Integer_ 16 range 0 .. 65535

type Unsigned_Integer_16 is new Primitive_Types.Unsigned_Integer 16;
type Unsigned Integer 16 Access is access
Base_Types.Unsigned_Integer 16;

-- Natural_Integer_l16 range 0 .. 32767
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subtype Natural_ Integer_ 16 is
Base_types.Signed_Integer_16
range 0 .. Base_Types. Signed_Integer_l16’Llast;

type Natural_Integer_l6_Access is access Base_Types.Natural Integer_ 16;

-- Positive_Integer_16 range 1 .. 32767

subtype Positive_Integer_ 16 is
Base_types.Natural_Integer_ 16
range 1 .. Base_Types. Natural_Integer_16’Last;

type Positive_Integer 16 Access is access
Base Types.Positive_Integer_16;

-- Signed Integer_8 range -128 .. 127
type Signed_Integer_ 8 is new Primitive_Types.Integer_8;
type Signed_Integer_8 Access is access Base_Types.Signed_lInteger_8;

-- Unsigned_Integer_8 range 0 .. 255
type Unsigned Integer 8 is new Primitive_Types.Unsigned_Integer_8§;
type Unsigned_Integer_8 Access is access Base_Types.Unsigned_Integer_8;

-- Natural_Integer_8 range 0 .. 127

subtype Natural Integer_8 is
Base_Types.Signed_Integer_8
range 0 .. Base_Types. Signed_Integer_8’Llast;

type Natural Integer 8 Access is access Base_Types.Natural_ Integer_ 8;

-- Positive Integer_8 range 1 .. 127
subtype Positive_Integer 8 is
Base_Types.Natural Integer_ 8
range 1 .. Base Types. Natural_Integer 8’Last;

type Positive_Integer_ 8 Access is access Base_Types.Positive Integer_8;

-- Unsigned_Integer_1l1 range 0 .. 1
type Unsigned Integer_ 1l is new Primitive_Types.Unsigned_Integer_1;
type Unsigned Integer_l_Access is access Base_Types.Unsigned Integer_1;

~— Discrete state: Off, On
type Discrete_State is (Off, On);
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for Discrete_State use (Off => 0, On => 1);
for Discrete_State’size use 8;

-- Boolean: False, True
-—- Note: Only Standard.Boolean allows Ada to evaluate expressions

like
- if (Boolean Variable) then...
-- but if you declare Sim Boolean as a subtype of Standard.Boolean,
—— Yyou won’t be able to rep spec it (or rather, the rep specs for
—= records containing Sim_Booleans will fail for machine
architectures

—-— that don’t have 8-bit Booleans. Bottom line: it’s a tradeoff.
type Sim_Boolean is (False, True);

for Sim_Boolean use (False => 0, True => 1);

for Sim_Boolean’size use 8;

-- Alternative (see note above):

-- subtype Sim_Boo_ean is Boolean;

end Base_Types;

A-35




(.‘

D495-10735~-1
20 August 1993

-- %2% Unit Name: Engineering_Units

-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-~ %2% Unit 1ID: (tbd)

-~ %2% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 19 August 1993

-- %2% SCCS Filename: %M%

-— %Z% Delta ID: %1%

-- %Z% Delta Date: %G%

-- %2% Current Release: %R%

-- Purpose:

-- This package supplies subtypes which are used throughout the

-- simulation. Whenever a variable is declared inside a component,
-- consideration should be given to using one of the types below,

-- since (e.g.) a declaration of Hydraulic_Pressure of type PSI

-- gives much greater self-documentation than defining it as Float_32.

-- Adaptation:
-—- The only changes forseen for this package are (a) changes in
-- precision (e.g., changing Latitude_Position from double-precision

-- to single-precision) and (b) changes having to do with the
mathematical

-- model or aircraft model employed (e.g., Weight in Kilograms rather
-- than Pounds). Many times, no changes at all will be required in
-- this package. Since changes in these types will affect more than
-—- one segment, care should be taken to ensure consensus on the

-- engineering units being employed in this simulator.

with Base_Types;

package Engineering Units is

paus 282 XA SRS SRRl SRRl l Rl Rl Ra Rl Rl R Rl RN EE RS REER"XK]

—_— . N

--/ 10.1.4 Engineering Units
-—— *

g 2222222228l d RSl Rl RRdRsX SRR EXRREREREREEEERE]
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-- Declarations to make representation specs more readable
Bytes : constant := 8;

-- Use this constant only for supplying range limits for (e.g.)

-- radians. This gives us a little slop so we don’t run into
-- constraint errors. Use Sim Math.Pi for a better value.
Pi : constant := 3.1416;

subtype Pressure is Base_Types.Float_32;
subtype PSI is Pressure;

-— pounds per square inch

subtype Inches_Hg is Pressure;

-- inches of Mercury (barometric pressure)

subtype Weight is Base_Types.Float_32;
subtype Pounds is Weight;
-- lbs. of weight

subtype Slope is Base_Types.Float 32;
-- rise unit/run unit

subtype Inches_Per_ Foot is Slope;

-- inches rise/foot run

subtype Feet_Per Feet is Slope;

-- feet rise/feet run

subtype Temperature is Base_Types.Float 32;
subtype Degrees C is Temperature;

-- degrees centigrade

subtype Degrees F is Tem, -:-ature;

-~ degrees farenheit

subtype Linear Velocity is Base_Types.Float;32;
-- linear unit/unit time
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subtype Feet Per_Sec is Linear_Velocity;
-- feet/sec

subtype Hertz is Linear_Velocity;

-- 1/sec

subtype MHz is Linear_Velocity;

-- 1_000_000/sec

subtype Knots is Linear Velocity;

-- nautical miles/hour

subtype Ft_Per Min is Linear_Velocity;
-- feet/min

subtype Angular_Velocity is Base_Types.Float_32;

-- angular unit/unit time

subtype Radians_Per Sec is Angular Velocity;

-- radians/sec

subtype RPM is Angular Velocity;

-- revolutions/minute

subtype Double_Precision_Angular Velocity is Base_Types.Float_64;
-- angular unit/unit time

subtype Double Precision_Radians_Per_Sec is
Double_Precision_Angular_ Velocity;

-- radians/sec

subtype Flow_Velocity is Base_Types.Float_ 32;
-- quantity unit/unit time

subtype Lbs_Per_Hour is Flow_Velocity;

-- lbs/hr

subtype Gal_Per Min is Flow_Velocity;

-- gallons/min

subtype Ft3_Per Min is Flow_Velocity;

-- cubic feet/min

subtype Torque is Base_Types.Float 32;

subtype Ft_Lbs is Torque;

subtype Linear_ Acceleration is Base_Types.Float_32;
~-- linear unit/unit time2

subtype Feet_Per_Sec2 is Linear_Acceleration;

-- feet/sec2
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subtype Angular_ Acceleration is Base_Types.Float_32;

-- angular unit/unit time2

subtype Radians_Per_Sec2 is Angular_Acceleration;

-- radians/sec2

subtype Double Precision_Angular Acceleration is Base_Types.Float_64;

-- angular unit/unit timeZ2

subtype Double_Precision_Radians_Per_Sec2 1is
Double_Precision_Angular_Acceleration;

-- radians/sec2

subtype Length is Base_Types.Float_32;

-- linear units

subtype Feet is Length;

-- feet units

subtype Inches is Length;

—-— inch units

subtype Nautical Miles is Length;

—-- nautical mile units

subtype Double Precision_Length is Base_Types.Float_64;

-~ linear units

subtype Double Precision_Feet is Double_Precision_Length;
-- feet units

subtype Double Precision_Inches is Double Precision_Length;
-- inch units

subtype Double Precision_Nautical Miles is Double_Precision_Length;
-~ nautical mile units

subtype Current is Base_Types.Float_32;

subtype Amperes is Current;
--electrical current unit

subtype Time is Base_Types.Float_32;

subtype Hours is Time range 0.0..24.0;
-- 24 hrs. per day

A-39




@

subtype Minutes
-- 60 mins. per
subtype Seconds
-- 60 secs. per

subtype Time_In_

D495-10735-1
20 August 1993

is Time range 0.0..60.0;

hour

is Time range 0.0..60.0;

min

Seconds is Time;

subtype Power_Unit is Base_Types.Float_32;

-— unit of power

subtype Watts is Power_Unit;

-- watt units

subtype kVA is Power Unit;
-~ kilo Volt Amperes units

subtype Decibel

is Base_Types.Float_32;

-—- power ratio unit

subtype Lumens is Base_Types.Float_ 32;
-- unit of brightness

subtype Volume is Base_Types.Float_32;

subtype Gallons

is Volume;

subtype Cubic_Feet is Volume;

subtype Percent

is Base_Types.Float_32 range 0.0..100.0;

subtype Normalized is Base_Types.Float_ 32 range 0.0..1.0;

subtype Signed Normalized is Base_Types.Float_32

range -1.0..1.0;

subtype Angular Unit is Base_Types.Float_32;
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subtype Degrees is Angular_Unit range 0.0..360.0;

. subtype Signed_Degrees is Angular_Unit range -180.0..180.0;

subtype Radians is Angular_Unit range 0.0..2.0 * Pi;

-

subtype Signed Radians is Angular Unit range -Pi..Pi;

subtype Double Precision_Angular Unit is Base_Types.Float_64;

subtype Double Precision_Radians is Double_Precision_Angular_Unit
range 0.0..2.0 * Pi;

subtype Double Precision_Degrees is Double Precision_Angular_ Unit
range 0.0..360.0;

subtype Double Precision_Signed Degrees is Double_Precision_Angular Unit
range -180.0..180.0;

subtype Double Precision_Signed_Radians is Double_Precision_Angular_Unit

(' range -Pi..Pi;

‘ subtype Mach_Range is Base_Types.Float_32 range 0.0..10.0;

-- Mach number

subtype Zero _To Ten is Base_Types.Signed_Integer_ 32 .ange 0..10;
-— Gives a scalar value between zero and ten, used (e.g.) for ‘
-- Thunderstorm intensity, moving model complexity, etc. :

subtype Gravity is Base_Types.Float_32 range -10.0..10.0;
-~ vertical acceleration/gravitational acceleration

type Linear_Position_Components is

record
Longitudinal_Position : Feet;
Lateral Position : Feet;
Vertical Position : Feet;
s end record;
s—"‘for Linear_Position_Components use
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record
Longitudinal_Position at 0 range 0..31;
. Lateral _Position at 4 range 0..31;
Vertical Position at 8 range 0..31;

end record;

Linear_Position_Components_Size : constant := 12 * Bytes;

for Linear Position_Components’size use
Linear_Position_Components_Size;

type Ang. ur_Position_Components is
record
Roll_Angle : Signed_Radians;
Pitch_Angle : Signed_Radians;
Yaw_Angle : Radians;
end record;
for Angular Position_Components use
record
Roll Angle at 0 range 0..31;
Pitch_Angle at 4 range 0..31;
Yaw_Angle at 8 range 0..31;
. end record;
(. Angular_ Position_Components_Size : constant := 12 * Bytes;
for Angular_Position_Components’size use
Angular Position_Components_Size;

type Earth_Position_Components is

record
Latitude_Position : Double_Precision_Signed Radians;
Longitude_Position : Double_ Precision_Signed Radians;
Altitude_Position : Feet;

end record;
for Earth Position_Components use
record
Latitude_Position at 0 range 0..63;
Longitude Position at 8 range 0..63;
Altitude_Position at 16 range 0..31;
end record;
Earth_Position_Components_Size : constant := 20 * Bytes;
for Earth_Position_Components’size use
Earth_Position_Components_Size;
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type Linear_Velocity_ Components is

record
. Longitudinal_Velocity : Feet_Per_Sec;
Lateral Velocity : Feet_Per_Sec;
Vertical Velocity : Feet_Per_Sec;

end record;
for Linear_Velocity Components use

record
Longitudinal_Velocity at 0 range 0..31;
Lateral Velocity at 4 range 0..31;
Vertical Velocity at 8 range 0..31;

end record;
Linear_Velocity Components_Size : constant := 12 * Bytes;
for Linear_Velocity_Components’size use

Linear_Velocity Components_Size;

type Angular_Velocity_Components is

record
Roll_Velocity : Radians_Per_Sec;
Pitch Velocity : Radians_Per_Sec;
Yaw_Velocity : Radians_Per_Sec;

(‘ end record;

for Angular_Velocity Components use
record
Roll_Velocity at 0 range 0..31;
ritch_Velocity at 4 range 0..31;
Yaw_Velocity at 8 range 0..31;
end record;
Angular_Velocity Components_Size : constant := 12 * Bytes;
for Angular_Velocity Components’size use
Angular_Velocity Components_Size;

type Earth_Velocity Components is

record
North_South_Velocity : Feet_Per_ Sec;
East_West_Velocity : Feet_Per Sec;
Altitude Velocity : Feet_Per_Sec;

end record;
for Earth Velocity_ Components use
‘ record
| North_South_Velocity at 0 range 0..31;
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East_West_Velocity at 4 range 0..31;
Altitude Velocity at 8 ranyge 0..31;
end record;
Earth_Velocity_ Components_Size : constant := 12 * Bytes;
for Earth Velocity Components’size use
Earth Velocity_Components_Size;

type Linear_Acceleration_Components is

record
Longitudinal_ Acceleration : Feet_Per_Sec2;
Lateral Acceleration : Feet_Per_Sec2;
Vertical Acceleration : Feet_Per_Sec2;

end record;
for Linear_Acceleration_Components use

record
Longitudinal Acceleration at 0 range 0..31;
Lateral Acceleration at 4 range 0..31;
Vertical Acceleration at 8 range 0..31;

end record;
Linear_Acceleration_Components_Size : constant := 12 * Bytes;
for Linear_Acceleration_Components’size use

Linear_ Acceleration_Components_Size;

type Angular Acceleration_Components is
record
Roll_Acceleration : Radians_Per_SecZ;
Pitch_Acceleration : Radians_Per_SecZ;
Yaw_Acceleration : Radians_Per_Sec2;
end record;
for Angular_Acceler.cion_Components use
record
Roll_Acceleration at 0 range 0..31;
Pitch_Acceleration at 4 range 0..31;
Yaw_Acceleration at 8 range 0..31;
end record;
Angular_Acceleration_Components_Size : constant := 12 * Bytes;
for Angular_Acceleration_Components’size use
Angular_Acceleration_Components “ize;

type Earth_Acceleration_Components is
record
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North_South_Acceleration : Feet_Per_SecZ;
East_West_Acceleration : Feet_Per_Sec2;
Altitude_ Acceleration : Feet_Per_Sec?;

end record;

for Earth Acceleration_Components use

record

North_South_Acceleration at 0 range 0..31;
East_West_Acceleration at 4 range 0..31;

Altitude_Acceleration at 8 range 0..31;
end record;
Earth_Acceleration_Components_Size : constant := 12 * Bytes;

for Earth Acceleration_Components’size use
Earth_Acceleration_Components_Size;

type Lat_Long_Location is
record
Latitude : Signed_Radians;
Longitude : Signed Radians;
end record;
for Lat_Long_Location use
record
Latitude at Q range 0.,31;
Longitude at 4 range 0..31;
end record;
Lat_Long_Location_Size : constant := 8 * Bytes;
for Lat_Long_Location’size use Lat_Long_Location_Size;

type Polar_Direction is
record
Azimuth : Signed_Radians;
Elevation : Signed_Radians;
end record;
for Polar_Direction use
record
Azimuth at 0 range 0..31;
Elevation at 4 range 0..31;
end record;
Polar Direction_Size : constant := 8 * Bytes;
for Polar Direction’size use Polar_Direction_Size;

end Engineering Units;




D495-10735-1
20 August 1993

-- %2% Unit Name: Control Types

-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit 1ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 19 August 1993

-- %2% SCCS Filename: $M%

-- %2% Delta ID: %1%

-- %2% Delta Date: %G%

-- %2% Current Release: %R%

—-—- Purpose:

-- This package contains primarily types which are used in messages
-- sent from other segments to the I0OS or Control segment in

-~ response to I0S commands. Whenever a type is required both in
—-- the message and in its response, it is declared here.

-- Adaptation:

with Base_Types;
with Engineering Units;

package Control Types is

Bytes : constant := 8;

poun 22222222222 RRd Rl RS XSRS

—

--/10.1.5.1 Aircraft/Simulator Specific Control TypeS

-

s 2222222822222 R Rl RS

Maximum_Iteration_Rate : constant := 50;

A-46




D495-10735-1
20 August 1993

Maximum_Frame Number ¢ constant := 16;

-—- Names of subsystems: used in the subsystem timing on-line diagnostic
-- messages, and in the scheduling tables. The subsystems correspond
-- one-for-one with the Mod Sim functions.

-- Two things will be reguired to adapt this table:

-- (a) Determine in which segments (if any) the four service functions

- to be performed, and comment them out of the other segments.
-- (b) Delete functions which are not to be performed in this simulator.
-- In unusual cases it may be necessary to add functions to segments.
type Subsystems is (

No_Subsystenm,

-= ENV

MSE_Interaction, --10.24.3.1

Atmosphere, --10.24.3.2

Ownship Weapons_Damage_Assessment, --10.24.3.3

Threat_Weapon_Dynamics, -- 10.24.3.4

External Entity, -- 10.24.3.5

External Entity Chaff_and _Flares, -- 10.24.3.6

Database_Management, -- 10.24.3.7

Threat Environment Database, -- 10.24.3.8

Navigation_Environment, -- 10.24.3.9

Collision_Detection, --10.24.3.10

Radar_Database, -- 10.24.3.11 (Service
Function)

Visual Database, -- 10.24.3.12 (Service
Function)

Spatial Relations, -- 10.24.3.13 (Service
Function)

Occulting, -- 10.24.3.14 (Service
Function)

Environment Support, --10.24.3.15

-=- EW

Ownship_Chaff And Flares, -- 10.16.3.1

Dedicated Displays, -- 10.16.3.2°

Ownship_ ECM, -- 10.16.3.3

Pods_And_Controls, -- 10.16.3.4

Radar_Warning_Receiver, -- 10.16.3.5

Threat_Detection, -- 10.16.3.6

Electronic_Warfare_ Support, -- 10.16.3.7
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-- FC
Primary Controls,
Misc_Control Devices,
Trim,
Toe_Brakes_And Anti_Skid,
AFCS,
Hinge_Moments,
Flight_Controls_Support,
-- FD
Equations_Of Motion,
Weight_And Balance,
Forces_And Moments,
Envelope Violation,
Flight_Dynamics_Support,
-- FS
Electrical_Systenm,
Hydraulic_System,
Fuel Management_System,
Pneumatic_System,
Autochecklist_System,
Oxygen_Systen,
Crew_Station_Interface,
Flight_Station_Support,
~-= 10S
Simulator_Control,

D495-10735-1
20 August 1993

Ownship_Status_And Control,

Ownship Malfunction,

Ownship_ Controls_Disagreement,
Nav_Comm_Status_And Control,
Natural Environment_Status_And Control,

Tactical Environment_Status_And_Control

Performance_Monitoring_And Measurement,

I0S_Support,
—-— NAV
AHRS,
INS,
Radar_Altimeter,
Radio_Navigation_Aids,
Communications,
IFF,
Star_Tracker,

’

10.
10.
10.
10.
10.
10.
10.

10.
10.
10.
10.
10.

10.
10.
10.
10.
10.
10.
10.
10.

10.
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Doppler_Radar,
ADS,
Navigation_Communication_Support,
-~ PHC
Environmental Sound,
Anti_G_Suit,
G_Seat,
Motion_Geometry,
Motion_Cue,
Motion_Base,
Vibration_And Buffet,
Physical_Cues_Support,
-~ PRO
Engine_Inlet,
Core_Engine,
Thrust_Generation,
Starting,
Engine_Bleed Air,
Transmission,
Auxiliary Power Unit,
Engine_Fuel,
Engine_Exhaust,
Engine 0Oil,
Propulsion_Support,
—= RDR
Radar_Processor,
Radar_Image_Generation,
Airborne_Interrogate_Sensor,
TF_TA_Radar_Guidance,
Mission_Computer Interface,
Radar_Aircraft_Systems_Interface,
Crew_Station_Hardware_Panel Interface,
-~ Radar_Database,

Function)

-~ Visual Database,

Function)

-- Spatial Relations,

Function)

-~ Occulting,

Function)

Radar_Support,
-- VIS
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Image_Generation, --10.20.3.1
Moving Model, --10.20.3.2
‘ Visual_Scene_Environment, --10.20.3.3
Lighting, --10.20.3.4
Mission_Computer DP_Interface, --10.20.3.5
Visual Crew_Station_Interface, -- 10.20.3.6
Visual Aircraft_Systems_Interface, --10.20.3.7
Visual Display Systems, --10.20.3.8
-- Radar_Database, -- 10.20.3.9 (Service
Function)
-- Visual_Database, -- 10.20.3.10 (Service
Function)
-- Spatial Relations, -- 10.20.3.11 (Service
Function)
-- Occulting, --10.20.3.12 (Service
Function)
Visual_Support, -~ 10.20.3.13
—— WPN
Ownship Fire Control, --10.12.3.1
Ownship Weapon Dynamics, --10.12.3.2
Ownship_ Weapons_Stores, -- 10.12.3.3
(‘ Target_Designation, --10.12.3.4
Threat_Weapons_Damage_Assessment, -- 10.12.3.5
Weapons_Support --10.12.3.6

)
Subsystems_Size : constant := 16;
for Subsystems’Size use Subsystems_Size;

-- These subtype declarations should match the appropriate section
-- of the list above.
subtype Environment Subsystems is Subsystems range

MSE Interaction..Environment_Support;

subtype Electronic_Warfare_ Subsystems is Subsystems range
Ownship_Chaff And_Flares..Electronic_Warfare_Support;

subtype Flight_Controls_Subsystems is Subsystems range
Primary Controls..Flight_ Controls_Support;

subtype Flight Dynamics_Subsystems is Subsystems range
Equations_Of Motion..Flight_Dynamics_Support;
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subtype Flight_Station_Subsystems is Subsystems range
Electrical_System..Flight_Station_Support;

subtype I0S_Subsystems is Subsystems range
Simulator_Control..IOS_Support;

subtype Navigation_Communication_Subsystems is Subsystems range
AHRS. .Navigation_Communication_Support;

subtype Physical Cues_Subsystems is Subsystems range
Environmental Sound..Physical Cues_Support;

subtype Propulsion_Subsystems is Subsystems range
Engine_Inlet..Propulsion_Support;

subtype Radar_Subsystems is Subsystems range
Radar_Processor..Radar_Support;

subtype Visual_ Subsystems is Subsystems range
Image_Generation..Visual_Support;

subtype Weapons_Subsystems is Subsystems range
Ownship Fire_Control..Weapons_Support;

-- Names of components: used in the component timing on-line diagnostic
-- messages, and in the scheduling tables. Adapt by adding functions
-- to the appropriate segments.
type Components is (

No_Component,

—-- ENV

MSE_Interaction,

Atmosphere,

Weather,

Ownship Height Above_Terrain,

Moving_Model Height Above_Terrain,

Threat_Weapon_Dynamics,

External Entity,

External Entity Chaff and Flares,

Database_Management,

Threat_Environment_ Database,
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Navaids,
Airports,
Terrain_Database,
Collision_Detection,
Environment_Support,
-—- EW
Electronic_Warfare_Support,
-- FC
Flight Controls_Support,
-- FD
Flight Dynamics_Support,
-- FS
Flight_Station_Support,
-- I0S
I0S_Support,
-- NAV
ILS, -
TACAN, -
MLS, -
ADF, -
GPS, _
VOR, -
LORAN, _
OMEGA, -
SKE, -
UHF_VHF_HF_Intercom, -
SATCOM, -
JTIDS, -——
Navigation_Communication_Support,
-— PHC
Physical_Cues_Support,
~- PRO
Propulsion_Support,
-- RDR
Radar_Support,
-~ VIS
Visual_Support,
-- WPN
Weapons_Support

)

Components_Size : constant := 16;
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for Components’size use Components_Size;

‘ -~ These subtype declarations should match the appropriate section
-- of the list above.
subtype Environment_ Components is Components range
MSE_Interaction..Environment Support;

subtype Electronic_Warfare_ Components is Components range
Electronic_Warfare_ Support..Electronic_Warfare Support;

subtype Flight_ Controls_Components is Components range
Flight_Controls_Support..Flight_Controls_Support;

subtype Flight Dynamics_Components is Components range
Flight Dynamics_Support..Flight_ Dynamics_Support;

subtype Flight_Station_Components is Components range
Flight_Station_Support..Flight_Station_Support;

subtype IOS_Components is Components range

(. IOS_Support..IOS_Support;

subtype Navigation_Communication_Components is Components range
ILS..Navigation_Communication_Support;

subtype Physical_Cues_Components is Components range
Physical_Cues_Support..Physical_Cues_Support;

subtype Propulsion_Components is Components range
Propulsion_Support..Propulsion_Support; )

subtype Radar_Components is Components range
Radar_Support..Radar_Support;

subtype Visual_ Components is Components range
Visual_Support..Visual_ Support;

subtype Weapons_Components is Components range
Weapons_Support. .Weapons_Support;




D495-10735-1
20 August 1993

TR EZE SR A X2 AR A0 NSRS S
pp— 4
--/ 10.1.5.2
-——

PEREEEXLE2ZZ2 2RSSR RSl S

Aircraft/Simulator Reusable Control Types

subtype Frame Number is Base_Types.Signed_Integer_32;
subtype Simulation_Frames is Frame_Number range 1..Maximum_Frame Number;

-- timing on-line diagnostic request,
and VNET packages.
be modified,
type Segment And Tester Names is (
No_Segment,
I0s,
Navigation_Communication,
Flight_Controls,
Flight_Dynamics,
Flight_Station,
Electronic_Warfare,
Weapons,
Propulsion,
Radar,
Visual,
Physical Cues,
Environment,
Module Executive,
Environment_Tester,
Physical_Cues_Tester,
Visual Tester,
Radar_Tester,
Propulsion_Tester,
Weapons_Tester,
Electronic_Warfare_ Tester,
Flight_Station_Tester,
Flight Dynamics_Tester,
Flight_Controls_Tester,
Navigation_Communication_Tester,
I0S_Tester);

Segment_And_Tester_Names_Size

A-54

Under normal circumstances,
even if one or more segments are absent.

A name for each segment and segment tester: used in the segment

and in several of the executive
these will not

constant := 16;




( |
®

D495-10735-1

20 August 1993

for Segment_And_Tester_Names’size use

Segment_And_Tester_ Names_Size;

-~ These bit flags are extranrdinarily important in the VNET, and
-- should not be changed under any circumstances.

for Segment_And_Tester_Names use (
No_Segment
I0S
Navigation_Communication
Flight_Controls
Flight _Dynamics
Flight_Station
Electronic_Warfare
Weapons
Propulsion
Radar
Visual
Physical Cues
Environment
Module_Executive
Environment_Tester
Physical_Cues_Tester
Visual Tester
Radar_Tester
Propulsion_Tester
Weapons_Tester
Electronic_Warfare Tester
Flight_Station_Tester
Flight Dynamics_Tester
Flight_Controls_Tester
Navigation_Communication_Tester
IOS_Tester

=>
=>
=>
=>
=>
=>
=D
=>

2#0000000000000000%,
2#0000000000000001 %,
2#0000000000000010%,
2#0000000000000100%,
2#0000000000001000%,
2#0000000000010000%,
2#0000000000100000%,
2#0000000001000000%,
2#0000000010000000%,
240000000100000000%#,
24#0000001000000000%,
2#0000010000000000%,
2#0000100000000000%,
2#0001000000000000%,
2#0111011111111111%,
2#0111101111111111%,
2#0111110111111111¢%,
2#0111111011111111¢%,
2#0111111101111111¢%,
240111111110111111¢%,
2#0111111111011111¢%,
2#0111111111101111¢%,
2#0111111111110111¢#,
2#0111111111111011¢%,
2#0111111111111101¢#,
2#0111111111111110#%);

subtype Segment Names is Segment_And_Tester_Names range

I0S. .Environmen*;

-- Simulation State Change response

type Simulation_State_ Responses is (

Mission_Generation_ Active,
Training_Active,
Shutdown,
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Local_Diagnostic_Active,

Reset_Active,

Remote_Controlled_Diagnostic_Active);
for Simulation_State_Responses’size use 16;

-— Training Mode Change response

type Training_Mode_ Responses is (
Initialized,
Aligned To_Approach,
Aligned_To_Departure,
Running,
Totally_Frozen,
Training_Terminated);

for Training_Mode_Responses’size use 16;

-— Performance Test

type Performance_Tests is (
To_Be_Determined);

Performance_Tests_Size : constant := §;

for Performance_Tests’size use Performance_Tests_Size;

-- Execution Timing requests and responses
type Structural_Element_To_Time is (

No_Timing,

Segment_Timing,

Subsystem Timing,

Component Timing);
Structural Element To_Time_ Size : constant :=
for Structural_Element_To_Time’size use

Structural Element_ To _Time_Size;

-—- Based on a Unix struct: used to return the
type Timeval is
record
tv_sec : Base_Types.Signed_Integer_32; --
tv_usec : Base_Types.Signed_Integer_ 32; --
end record;
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for Timeval use
record
tv_sec at 0 range 0..31;
tv_usec at 4 range 0..31;
end record;
for Timeval’size use 64;

-- Legal alignraent points
type Alignments is (
Approach,
Departure);

-- Diagnostics

type Test_Results is (
Running,
Passed,
Failed);

for Test_Results’size use 8;

type Task_Responses is (
Initialized,
Executing,
On_Hold,
Resumed,
Aborted,
Completed);
for Task_Responses’size use 8;

type Off Line Diagnostics is (
To_Be_Determined);
Off Line_Diagnostics_Size : constant := 8;
for Off Line_Diagnostics’size use
Off Line_Diagnostics_Size;

type On_Line_Diagnostics is (
To_Be_Determined);

On_Line_Diagnostics_Size : constant := 8;

for On_Line_Diagnostics’size use
On_Line_Diagnostics _Size;
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type On_Line_Diagnostic_Status is (
Critical_Failure,
Non_Critical_Failure,
No_Failure,
Not_Running);

for On_Line_Diagnostic_Status’size use 8;

type On_Line_Diagnostic_Status_Array is
array (On_Line_Diagnostics) of
On_Line_Diagnostic_Status;

for On_Line_Diagnostic_Status_Array’size use 1 * Bytes;

type Remote_Controlled Diagnostics is (
To_Be_Determined);

Remote_Controlled_Diagnostics_Size : constant := 8;

for Remote_Controlled _Diagnostics’size use
Remote_Controlled Diagnostics_Size;

-~ Scoring

type Scoring_Attributes is (
Weapons_Delivery,
Refueling,
Instrument T.anding,
Glideslope_Deviation,
Localizer Deviation,
Fuel Efficientcy);

for Scoring Attributes’size use 8;

subtype Scores is Base_Types.Signed_Integer_32;

-— Malfunctions

type Malfunction is
(To_Be_Determined) ;
--NAV, FD, FC,FS, PRO, EW, WPN, RDR

type Malfunction_Kind is (

Switchable,
Value Driven);
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type Segment_Simulation_State_Response is

record
Responding_Segment : Segment_Names;
Control_Response : Simulation_State_Responses;

end record;
for Segment_Simulation_State_Response use
record
Responding_Segment at 0 range 0..(2 * Bytes)-1;
Control Response at 2 range 0..(2 * Bytes)-1;
end record;
for Segment_Simulation_State_Response’size use 4 * Bytes;

type Segment Training_Mode Response is

record
Responding_Segment : Segment Names;
Control Response : Training_Mode_Responses;

end record;
for Segment_Training_Mode_Response use
record
Responding_Segment at 0 range 0.. (2 * Bytes)-1;
Control Response at 2 range 0..(2 * Bytes)-1;
end record;
for Segment_Training Mode_Response’size use 4 * Bytes;

type Performance_Test_Response is

record
Responding Segment : Segment_Names;
Task_Response : Task_Responses;
Performance_Test : Performance_Tests;
Test_Result : Test_Results;

end record;
for Performance_Test Response use
record
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Responc.ng_Segment at 0 range 0..(2 * Bytes)-1;
Task_response at 2 range 0..(1 * Bytes)-1;
Performance_Test at 3 range 0..(1 * Bytes)-1;
Test _Result at 4 range 0..(1 * Bytes)-1;

end record;
for Performance_Test_Response’size use 5 * Bytes;

type Remote_Controlled Diagnostic_Response is

record
Responding_Segment : Segment_Names;
Task_Response : Task_Responses;
Remote_Controlled Diagnostic : Remote_Controlled Diagnostics;
Test_Result : Test_Results;

end record;
for Remote_Controlled Diagnostic_Response use

record
Responding_Segment at 0 range 0..(2 * Bytes)-1;
Task_Response at 2 range 0..(1 * Bytes)-1;
Remote Controlled Diagnostic at 3 range 0..(1 * Bytes)-1;
Test_Result at 4 range 0..(1 * Bytes)-1;

end record;
for Remote_Controlled Diagnostic_Response’size use 5 * Bytes;

type Off Line_Diagnostic_Response is

record
Responding_Segment : Segment Names;
Task_Response : Task_Responses;
Off Line_Diagnostic : Off_ Line Diagnostics;
Test_Result : Test_Results;

end record;
for Off Line_Diagnostic_Response use

record
Responding Segment at 0 range 0..(2 * Bytes)-1;
Task Response at 2 range 0..(1 * Bytes)-1;
Off Line Diagnostic at 3 range 0..(1 * Bytes)-1;
Test_Result at 4 range 0..(1 * Bytes)-1;

end record;
for Off Line_Diagnostic_Response’size use 5 * Bytes;
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type On_Line_Diagnostic_Response is

‘ record
‘ Responding_Segment : Segment_ Names;
On_Line_Diagnostic_Result : On_Line_Diagnostic_Status_Array;
end record;
for On_Line _Diagnostic_Response use
record
Responding_Segment at 0 range 0..(2 * Bytes)-1;
On_Line_Diagnostic_Result at 2 range 0..(l1 * Bytes)-1;
end record;
for On_Line Diagnostic_Response’size use 3 * Bytes;

type Timing Response is
record
Segment : Segment_Names;
Subsystem : Subsystems;
Component : Components;

Request : Structural_Element_To Time;
Time : Timeval;
(‘ end record;
for Timing_Response use
record

Segment at
Subsystem at
Component at
Request at
Time at
end record,
for Timing Response’size use 16 * Bytes;

range 0..(2 * Bytes)-1;
range 0..(2 * Bytes)-1;
range 0..(2 * Bytes)-1;
range 0..(2 * Bytes)-1;
range 0..(8 * Bytes)-1;

O O » N O

type Scoring Response is
record
Score : Scores;
Scoring_Attribute : Scoring Attributes;
end record;
for Scoring_Response use
record
Score at 0 range 0..(4 * Bytes)-1;
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Scoring_Attribute at 4 range 0..(1 * Bytes)-1;

end record;
for Scoring_Response’size use 5 * Bytes;

type Malfunction_ Demand (
Kind : Malfunction_Kind := Switchable) is
record
Name : Malfunction;
State : Base_Types.Discrete_State;
case Kind is
When Switchable =>
null;
When Value Driven =>
Value : Base_Types.Float_32;
end case;
end record;
for Malfunction_Demand use
record
Kind at 0 range
Name at 1 range
State at 2 range
Value at 4 range
end record;
for Malfunction_Demand’size use 8 * Bytes;

*

. (1 Bytes)-1;
. (1 * Bytes)-1;
. (1 * Bytes)-1;
. (4 * Bytes)-1;

O O O O

end Control Types;
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-- %2% Unit Name: Moving_Model_ Types
. -- %2% Source Pathname: %P%
-- %2% Unit Type: Package Spec (no body)
-- %2% Unit ID: (tbd)
-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 19 August 1993
-- %2% SCCS Filename: %M%
~-- %2% Delta ID: %1%
-- %2% Delta Date: %G%

-—- %2% Current Release: %R%

-- Purpose:
-~ This package contains declarations of types which are (a) used to
-- define moving models, and (b) sent by more than one segment.

-- Adaptation:

with Base_Types;
with Engineering_Units;

(. with Global_ Message_ Types;

package Moving_Model_ Types is

_—— T g Ktk de Kk h ok

—

--/ 10.1.6 Moving Model Types
—_

— % Y de g hode de dede N

- used by FD, EW, WPN, PHC,NAV,RDR, VIS, FS, I0S

Bytes : constant := 8;

-- Moving_Model_Unique_Number and consequently moving mdael creation
-- shall be limited to the ranges specified below for the associated
-- modules:

- Weapons : Range 1..6 (Bombs)

-- EW : Range 7..9 (Chaff, Flares, Platforms)

A-63




D495-10735-1
20 August 1993

- I0S : Range 10..10 (Companion Aircraft)

'R X X2 2EZ SRR SRR AR RS RS

——

--/ 10.1.6.1 Aircraft/Simulator Specific Moving Model Types
4

e LIRSSl A R RSN EN

Maximum_Number_ Of Moving_Models : constant := 10;
Maximum_Number Of Articulated_Parts : constant := 10;
Maximum_Number_Of Model Lights : constant := 10;
Maximum_Number Of Emitters : constant := 10;
Maximum Number Of Chaff : constant := 5;
Maximum_ Number Of Flares : constant := 5;

type Moving_Model is (
KC_135R,
Mk_82_ Bomb,
Chaff TypeA,
Chaff TypeB,
Flare_TypeA,
Flare_TypeB,
Threat_TypeA,
Threat_TypeB) ;
for Moving Model’size use 32;

vt 2 4222222222222l RN R RN

—_—

--/ 10.1.6.2 Aircraft/Simulator Reusable Moving Model Types

pup— 4

Kk kb kb kb kA Ak kdd ik

subtype Moving_Model Count is Base_Types.Unsigned_Integer_ 32
range l..Maximum_ Number_ Of Moving Models;

subtype Articulated_Part_Count is Base_Types.Unsigned_Integer 32
range 1..Maximum Number Of Articulated Parts;

subtype Model Lighting_Count is Base_Types.Unsigned_Integer 32

A-64




D495-10735-1
20 August 1993

range 1..Maximum_Number_ Of Model_Lights;

‘ subtype Emitter_Count is Base_Types.Unsigned_Integer_ 32
range 1l..Maximum_ Number Of Emitters;

subtype Chaff Count is Base_Types.Unsigned_Integer_ 32
range 1l..Maximum_Number Of_ Chaff;

subtype Flare_ Count is Base_Types.Unsigned_Integer_ 32
range 1l..Maximum Number Of Flares;

subtype Chaff_And_Flare_Count is Base_Types.Unsigned_Integer_32
range 1l..(Maximum Number Of Chaff +

Maximum_Number Of Flares);

subtype Model_Unique_Number is Base_Types.Signed_Integer_ 32
range l..Maximum Number Of Moving_ Models;

type Moving Model ID is

record
, Unique_Number : Model Unique_ Number;
(' Kind : Moving_Model;

end record;
for Moving Model_ ID use

record
Unique_Number at 0 range 0..31;
Kind at 4 range 0..31;
end record;
Moving Model ID _Size : constant := 8 * Bytes;

for Moving_Model_ ID’size use Moving Model ID Size;

type Moving Model Dynamic_Data is

record
ID : Moving Model ID;
Position : Engineering_Units.Earth Position_Components;
Velocity : Engineering_Units.Earth_Veloci;y_Components;
Acceleration : Engineering_Units.Earth_Acceleration_Components;
Attitude : Engineering_Units.Angular_Position_Components;
Angular_Velocity : Engineering_Units.Angular_Velocity_Components;

- Angular Acceleration : Engineering Units.Angular Acceleration_Components;
(' end record;
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for Moving_Model Dynamic_Data use

record
. 1D at O range 0..(8 * Bytes)-1;
Position at 8 range 0..(20 * Bytes)-1;
Velocity at 28 range 0..(12 * Bytes)-1;
Acceleration at 40 range 0..(12 * Bytes)-1;
Attitude at 52 range 0..(12 * Bytes)-1;
Angular_Velocity at 64 range 0..(12 * Bytes)-1;
Angular_Acceleration at 76 range 0..(12 * Bytes)-l;

end record;
Moving_Model Dynamic_Data_Size : constant := 88 * Bytes;
for Moving_Model Dynamic_Data’size use

Moving Model Dynamic_Data_Size;

type Moving_Model Deactivation is
record
ID : Moving Model 1ID;
State : Base_Types.Sim_Boolean := Base_Types.False;
end record;
for Moving Model Deactivation use

record
(‘ ID at 0 range 0..63;

State at 8 range 0..7;
end record;
for Moving_Model Deactivation’size use 10 * Bytes;

type Model Damage is (
Left_Wing,
Right Wing,
Tail);

for Model Damage’size use 32;

type Model Damage Data is
record
Damage_Location : Model_Damage;
Damage_Severity : Engineering Units.Percent;
end record;
for Model Damage Data use
record
ro. Damage_Location at 0 range 0..31;

)

'\.. Damage_Severity at 4 range 0..31;
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end record;

Model Damage Data_Size : constant := 8 * Bytes;
for Model Damage_Data’size use

Model Damage_Data_Size;

type Model Damage_Data_Array is
array (Moving_Model Count) of
Model Damage_Data;
for Model Damage Data_Array’size use 80 * Bytes;

type Battle_Damage_ Record is

record
Number Of Damages : Moving_Model_Count;
Number Of Damages_In Array : Moving Mocdel_ Count;
Battle_Damage_Data : Model Damage_Data_Array;

end record;
for Battle_Damage_Record use
record
Number Of Damages at 0 range 0..31;
Number_ Of Damages_In_Array at 4 range 0..31;

Battle_ Damage Data at 8 range 0..(80 * Bytes)-1;

end record;
for Battle Damage Record’size use 88 * Bytes;

-— Weapons damage assessment

type Scoring_Damage_Data is -- Moved from WPN
record
Damage : Model Damage_Data;

Damage_Caused_ By : Moving_Model ID;
Damage_Caused_To : Moving_Model ID;
end record;

type Scoring is (
Ownship Refueling,
Bomb_Drop) ;

for Scoring’size use 8;

type Scoring Activation_Status is
record
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Scoring Desired : Scoring;
State : Base_Types.Discrete_State;
end record;

type Articulated Part is
(Landing_Gear);
for Articulated_Part’size use 32;

type Articulated_Part Data is
record
Part : Articulated_Part;
Position : Engineering_Units.Normalized;
end record;
for Articulated_Part_Data use
record
Part at 0 range 0..31;
Position at 4 range 0..31;
end record;
Articulated_Part_Data_Size : constant := 8 * Bytes;
for Articulated Part_Data’size use
Articulated_Part_Data_Size;

type Articulated Part_Data_Array is
array (Articulated_Part_Count) of
Articulated Part_Data;
for Articulated_Part_Data Array’size use 80 * Bytes;

type Articulated Device_Data Record is

record
Number Of Articulated Parts : Articulated Part Count;
Number Of Parts_In_Array : Articulated Part_Count;
Articulated_Parts_Data : Articulated_Part_Data_ Array;

end record;
for Articulated Device Data_Record use
record

Number_ Of Articulated Parts at 0 range 0..31;
Number Of Parts_In_Array at 4 range 0..31;
Articulated_Parts_Data at 8 range 0..(80 * Bytes)-1;

end record;

for Articulated Device_Data_Record’size use 88 * Bytes;
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type Model Lighting is
(Running_Lights);
Model Lighting_Size : constant := 8;
for Model Lighting’size use Model Lighting_Size;

type Model Lighting Data_Array is
array (Model Lighting Count) of
Model Lighting;
for Model Lighting Data_Array’size use 10 * Bytes;

type Model_Lighting Data_Record is

record
Number_Of Model Lights : Model_Lighting_Count;
Number Of_Lights_In Array : Model_Lighting Count;
Model Lighting Data : Model Lighting_Data_Array;

end record;
for Model Lighting Data_Record use
record

Number Of Model Lights at 0 range 0..31;
Number Of Lights_In Array at 4 range 0..31;
Model_ Lighting_Data at 8 range 0..(10 * Bytes)-1;

end record;

for Model_Lighting Data_Record’size use 20 * Bytes;

type Emitter Frequency Data is
record
Frequency : Engineering Units.MHz;
Power_Level : Engineering Units.Decibel;
end record;
for Emitter_ Frequency Data use
record
Frequency at 0 range 0..31;
Power_Level at 4 range 0..31;
end record;
Emitter_ Frequency Data_Size : constant := 8 * Bytes;
for Emitter_ Frequency Data’size use
Emitter Frequency Data_Size;

type Emitter Data_ Array is array (Emitter_Count) of
Emitter Frequency Data;
for Emitter_Data_Array’size use 80 * Bytes;
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type Emitter_Data_Record is

record
Number Of Emitters : Emitter_Count;
Number_ Of Frequencies_In_Array : Emitter_Count;
Emitter_Frequencies : Emitter_Data_Array;

end record;
for Emitter_Data_Record use
record
Number Of Emitters at 0 range 0..31;
Number Of Frequencies_In_Array at 4 range 0..31;

Emitter_Frequencies at 8 range 0..(80 * Bytes)-1;

end record;
for Emitter_Data_Record’size use 88 * Bytes;

type Emitter Unique_Data is

record
No_of Emitters : Emitter_Count;
ID ¢ Moving Model ID;
Emitter Data : Emitter_Data_Record;

end record;

-- Chaff and Flares
type Chaff Moving Model_Unique_Data is
record

ID : Moving Model 1ID;
Chaff Cloud Radius : Engineering Units.Feet;
Chaff_Cloud Density : Engineering Units.Normalized;
Chaff Cloud_Slope : Engineering Units.Feet_Per Feet;

end record;

for Chaff_Moving Model Unique_Data use

record
ID at 0 range 0..63;
Chaff Cloud_Radius at 8 range 0..31;
Chaff_Cloud_Density at 12 range 0..31;
Chaff_Cloud_Slope at 16 range 0..31;

end record;
for Chaff_Moving Model Unique_Data’size use 20 * Bytes;
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type Chatf Moving_Model_Unique_Data_Array is
array (Chaff_Count) of
Chaff_ Moving_Model_Unique Data;
for Chaff_ Moving Model Unique_Data_Array’size use 100 * Bytes;

type Chaff Moving Model Unique_Data_ Record is

record
Number Of Chaff : Chaff Count;
Chaff _Data : Chaff_Moving_Model Unique_Data_Array;

end record;
for Chaff_Moving_Model Unique_Data_Record use

record
Number_Of Chaff at 0 range 0..31;
Chaff_Data at 4 range 0..(100 * Bytes)-1;

end record;
for Chaff_Moving_Model Unique_Data_Record’size use 104 * Bytes;

type Flare_Moving Model Unique Data is

record
e ! Moving_Model ID;
Flare Brightness : Engineering Units.Lumens;
Flare_Radius : Engineering Units.Feet;

end record;
for Flare_Moving_Model Unique_Data use

record
ID at 0 range 0..63;
Flare Brightness at 8 range 0..31;
Flare Radius at 12 range 0..31;

end record;
for Flare Moving_Model Unique_Data’size use 16 * Bytes;

type Flare_Moving_Model Unique_Data_Array is
array (Flare_Count) of
‘Flare_Moving_Model Unique Data;
for Flare Moving Model Unique_Data_Array’size use 80 * Bytes;

type Flare_ Moving_Model_ Unique_Data_ Record is

record
Number_ Of Flares : Flare_ Count;
Flare_Data : Flare Moving Model_Unique Data_Array;

end record;
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for Flare_Moving_Model Unique_Data_Record use

record
. Number Of Flares at 0 range 0..31;

Flare_Data at 4 range 0..(80 * Bytes)-1;
end record;
for Flare Moving Model Unique_Data_Record’size use 84 * Bytes;

type Chaff_ And Flare Moving_ Model Data_Array is
array (Chaff And_Flare_ Count) of Moving Model Dynamic_Data;
Chaff_And_Flare_Moving Model Data_Array Size : constant :=
Moving_Model Dynamic_Data_Size *
(Maximum_Number Of Chaff + Maximum Number Of Flares);
for Chaff And Flare_Moving Model Data_Array’size use
Chaff_ And_Flare_ Moving_Model Data_Array_ Size;

type Chaff And_Flares_Moving_Model Data is
record
No_Of Chaff And_Flares : Moving_Model Count;
Chaff And_Flare_Dynamic_Data : Chaff_And_Flare Moving_Model Data_Array;
--RDR, VIS, IOS

end record;
(‘ for Chaff And Flares Moving Model Data use
record
No_Of_Chaff And Flares at 0 range 0..(4 * Bytes)-1;
Chaff And Flare Dynamic_Data at 4 range 0.. (880 * Bytes)-1;
--RDR, VIS, IOS
end record;
for Chaff_And_Flares_Moving Model Data’size use 884 * Bytes;

type Chaff And Flares Detail Data is

record
No_Of_Chaff : Chaff Count;
No Of Flares : Flare_Count;

Chaff_Unique_Data : Chaff_Moving Model Unique Data_Record;
--RDR, VIS, I0S
Flares_Unique_Data : Flare_Moving_Model Unique Data_Record;
--RDR, VIS, I0S ‘
end record;
for Chaff_ And_Flares_Detail Data use
Vs record
\ No_Of Chaff at 0 range 0..(4 * Bytes)-1;
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No_Of Flares at 4 range 0..(4 * Bytes)-1;
Chaff_Unique_Data at 8 range 0..(104 * Bytes)-1;
Flares_Unique_Data at 112 range 0..(84 * Bytes)-1;
end record;
for Chaff And_Flares_Detail Data’size use 196 * Bytes;

—-- Decoy unique data (sent by EW and I0S)

type Decoy Moving_Model Unique_Data is

record
No_of Emitters : Emitter_ Count;
1D : Moving_Model ID;

Emitter_Data : Emitter_ Data_Record;
end record;
for Decoy_Moving_Model Unique_Data use

record
No_of Emitters at 0 range 0..(4 * Bytes)-1;
ID at 4 range 0..(8 * Bytes)-1;

Emitter Data at 12 range 0..(88 * Bytes)-1;
end record;
for Decoy Moving_Model Unique_ Data’size use 100 * Bytes;

-- Thunderstorm
type Thunderstorm Moving Model Unique_Data is
record
ID : Moving_Model ID;
Storm_Intensity : Engineering Units.Zero_To_Ten;
end record;
for Thunderstorm_Moving Model Unique_Data use
record
1D at 0 range 0..63;
Storm_Intensity at 8 range 0..31;
end record; .
for Thunderstorm_Moving Model Unique_Data’size use 12 * Bytes;

-~ Platform unique data
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type Platform_Moving Model Unique_Data is

record

. No_Of _Emitters : Emitter_Count;
No:Of_Damages : Moving_Model Count;
No_Of_Lights : Model Lighting_Count;
No_Of Articulated_Devices : Articulated_Part Count;
1D : Moving_Model_ ID;
Emitter_ Data : Emitter_Data_Record;
IFF_1ID : Global Message_Types.IFF_Data;
Battle_Damage_Data : Battle_Damage_Record;
Lighting_Data : Model_Lighting Data_Record;
Articulated Device_Data : Articulated_Device_Data_Record;
Weapon_Load_Status : Global Message_Types.Weapon_Station_Loading;

end record;
for Platform Moving Model Unique_Data use

record

No_Of Emitters at 0 range 0..(4 * Bytes)-1;
No_Of_Damages at 4 range 0..(4 * Bytes)-1;

No_Of Lights at 8 range 0..(4 * Bytes)-1;

No_Of Articulated Devices at 12 range 0..(4 * Bytes)-1;

. ID at 16 range 0..(8 * Bytes)-1;
O Emitter_Data at 24 range 0..(88 * Bytes)-1;
IFF_ID at 112 range 0..(8 * Bytes)-1;
Battle Damage_Data at 120 range 0..(88 * Bytes)-1;
Lighting Data at 208 range 0..(20 * Bytes)-1;
Articulated Device_Data  at 228 range 0..(88 * Bytes)-1;

Weapon_Load_Status at 316 range 0..(8 * Bytes)-1;

end record;
for Platform_Moving Model Unique Data’size use 324 * Bytes;

type Tanker_Moving_Model Unique_Data is

record

No_Of Emitters : Emitter_Count;
No_Of Damages : Moving_Model Count;
No_Of_ Lights : Mocel uighting_Count;
No Of Articulated_Devices : Articulated_Part_Count;
Tanker_Platform Data : Platform_Moving_Modél_Unique_Data;
Boom_Drogue_Connected : Base_Types.Sim Boolean;
Boom_Drogue_Position_Wrt_ Ownship :

P Engineering_Units.Linear_Position_Components;
Tanker_Fuel Quantity : Engineering Units.Pounds;
Tanker Off Load_Rate : Engineering_Units.Lbs Per_ Hour;
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end record:
for Tanker_Moving_Model Unique_Data use

record
No Of Emitters at 0 range 0..(4 * Bytes)-1;
No_Of Damages at 4 range 0..(4 * Bytes)-1;
No Of Lights at 8 range 0..(4 * Bytes)-1;
No Of Articulated_Devices at 12 range 0..(4 * Bytes)-1;
Tanker Platform_Data at 16 range 0..(324 * Bytes)-1;
Boom_Drogue_Connected at 340 range 0..(1 * Bytes)-1;

-~ 3 spare bytes
Boom_Drogue_Position_Wrt_ Ownship at 344 range 0..(12 * Bytes)-1;
Tanker_Fuel Quantity at 356 range 0..(4 * Bytes)-1;
Tanker Off Load_Rate at 360 range 0..(4 * Bytes)-1;
end record;
for Tanker_Moving Model Unique Data’size use 364 * Bytes;

type Moving_ Model_ IFF Data is
record
ID : Moving_ Model ID;
IFF_ID : Global_Message_Types.IFF_Data;
i end record;
(‘ for Moving Model IFF_Data use
\ record
ID at 0 range 0..63;
IFF_ID at 8 range 0..63;
end record;
for Moving_Model IFF Data’size use 16 * Bytes;

end Moving Model Types;
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-- %2% Unit Name: Service_Function_Types

-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 19 August 1993

-- %Z% SCCS Filename: $M%

-- %2% Delta ID: %1%

-- %Z% Delta Date: %$G%

-—- %2% Current Release: %R%

-— Purpose:

-— The Service Functions include: Radar Database, Visual Database,

-- Spatial Relations and Occulting. These functions may be performed
-- Dby ENV, RDR or VIS. This package declares types used in Service
-— Function messages. Note: at this time no types are defined for

-- Radar Database or Visual Database.

-- Adaptation:

-- All the Service Function types are reusable, and should not require
-- any modification under normal circumstances. It may be necessary
-- to define types for Radar Database or Visual Database messages,

-- should this be required on a given simulator.

with Control_ Types;
with Engineering Units;
with Moving_ Model Types;

package Service_Function_Types is

e 2SS R R AR AR SRS RESAsRllli Rl Rl R AR R R R R ER R EEREEEERRZRE R ERS

a4 *
--/ 10.1.7 Service Function Types
-_— *

s 28 A A A S AR RS AR Rl dRRERRRR R R RRE X KN EREER R R R R R BRI R IR TR

Bytes : constant := 8;

pupne 28 A0 R 8 R & B/
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Radar Database

Visual Database

Spatial Relations

- Position Range used by NAV, VIS, RDR
-— Terrain Height used by ENV, NAV, VIS, RDR,

type Position_Range_Update is

record

Cursor_Position
Range_To_Cursor
Bearing To_Cursor
Elevation_To_Cursor
Range_Update_Time_Validity :

end record;

: Engineering Units.Earth_Position_Compo

FD,

PHC, WPN

Engineering Units.leet;

for Position_Range_Update use

record
Cursor_Position at 0 range
Range_To_Cursor at 20 range
Bearing_To_Cursor at 24 range
Elevation_To Cursor at 28 range

Range_Update_Time_Validity at 32 range
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end record;
for Position_Range Update’size use 36 * Bytes;

type Groundspeed_Update is
record
Doppler_Velocity : Engineering Units.Earth Velocity Components;
Velocity_ Update_Time Validity : Control_Types.Frame_ Number;
end record;
for Groundspeed Update use
record
Doppler_Velocity at 0 range 0..(12 * Bytes)-1;
Velocity Update Time Validity at 12 range 0..(4 * Bytes)-1;
end record;
for Groundspeed_Update’size use 16 * Bytes;

type Moving_Model Terrain_ Height is
record
Moving_Model : Moving_Model_ Types.Moving_Model ID;
Height_Above_Terrain : Engineering Units.Feet;
end record;
for Moving_Model Terrain_ Height use
record
Moving Model at 0 range 0..(8 * Bytes)-1;
Height_Above_Terrain at 8 range 0..(4 * Bytes)-1;
end record;
for Moving Model Terrain_Height’size use 12 * Bytes;

type Moving_Model Terrain Height_Array is

array (Moving Model Types.Moving Model Count) of
Moving Model Terrain_Height;
for Moving_Model Terrain_Height Array’size use 120 * Bytes;

type Moving Model Terrain Data is
record
Number_Of Moving_Models ! Moving_Model Types.Moving Model Count;
Number Of Elements_In_Array : Moving_ Model Types.Moving Model Count;
Moving_Model_Terrain_ Heights : Moving_Model_Terrain_ﬁeight_Array;
end record;
for Moving_Model Terrain_Data use
record

\‘ Number_ Of Moving_Models at 0 range 0..(4 * Bytes)-1;
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Number Of Elements_In_Array at 4 range 0..(4 * Bytes)-1;
Moving_Model Terrain_Heights at 8 range 0..(120 * Bytes)-1;
end record;
for Moving Model Terrain_Data’size use 128 * Bytes;

type Earth_Surface is (

Land,

Sea);
Earth_Surface_Size : constant := 2 * Bytes;
for Earth _Surface’size use Earth Surface_Size;

type Ownship Height Above Terrain is
record
Ownship_ Height_ Above_ Terrain : Engineering Units.Feet;
-- RDR, WPN, PHC, VIS, FD
Ownship Over_Land_Or_Sea : Earth_Surface;
-- VIS
end record;
for Ownship Height Above_Terrain use

record
Ownship Height_ Above Terrain at 0 range 0..(4 * Bytes)-1;
Ownship Over Land_Or_Sea at 4 range 0..(2 * Bytes)-1;

end record;
for Ownship_Height_Above_Terrain’size use 6 * Bytes;

type Moving Models Height Above_ Terrain is
record
No_Of Models : Moving_Model_Types.Moving Model Count;
Moving Models_Height Above_ Terrain : Moving_Model Terrain_Data;
end record;
for Moving_Models_Height Above_Terrain use
record
No_Of Models at 0 range 0..(4 * Bytes)-1;
Moving Models Height Above_ Terrain at 4 range 0..(128 * Bytes)-1;
end record;
for Moving_Models_Height_Above Terrain’size use 132 * Bytes;

——Rkh Ak kN

——

--/10.1.7.4 Occulting
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-

PR PR T TP T
. - used by ENV, NAV, EW, RDR, VIS

type Occult_Status is (Occulted, Visible);
for Occult_Status’size use 16;

type Occulting_Data is

record
Occult_Status_Of_ Moving_Model : Moving_Model Types.Moving Model 1ID;
Occulting With_Respect_To : Moving Model Types.Moving_Model ID;
Current_Occulting_Status : Occult_Status;

end record;
for Occulting_Data use

record
Occult_Status_Of Moving Model at 0 range 0..(8 * Bytes)-1;
Occulting With Respect_ To at 8 range 0..(8 * Bytes)-1;
Current_Occulting_Status at 16 range 0..(2 * Bytes)-1;

end record;
for Occulting_Data’size use 20 * Bytes;

. type Occulting Data_Change Array is
array (Moving_Model Types.Moving_Model Count) of Occulting Data;

for Occulting Data_Change_ Array’size use 200 * Bytes;

type Occulting Status_Update is

record
Number Of Changes : Moving_Model_Types.Moving_Model Count;
Number Of Array Elements : Moving_Model_ Types.Moving_Model Count;
Occulting Changes : Occulting_Data_Change_Array;

end record;
for Occulting Status_Update use

recorxd
Number_ Of Changes at 0 range 0..(4 * Bytes)-1;
Number_ Of Array_Elements at 4 range 0..(4 * Bytes)-1;
Occulting_Changes at 8 range 0.. (200 * Bytes)-i;

end record;
for Occulting_ Status_Update’size use 208 * Bytes;

- .end Service_Function_Types;
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-— %Z% Unit Name: Flight Station_Output_Interface_Types
-- %Z% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit 1D: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 3 August 1993

-- %2Z% SCCS Filename: $M%

-—- %2% Delta ID: %1%

~-- %2% Delta Date: %$G%

-- %2% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- by the Flight_Station segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving Model_ Types, Global Message_Types and

~-- Service_Function_Types.

-- Adaptation:
-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-—- the requirements for the simulator. As a general rule, the contents
-— of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with Engineering Units;
with Global Message_Types;

package Flight_Station_ Output_ Interface_Types is

e S22 RRRR RS2 R Rl RidR Rttt R RaX R R R XXX XY

-_—— - «
--/ 10.2 Flight Station Output Interface Types *
— *

s 222222 A2 22222 Xl R d XXl X2 2R 22X R R 2 2 R X RN 2R ERE X

s 2 A A2 AR ARl R R XX R X R 2
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-—
--/ 10.2.1 Aircraft/Simulator Specific Flight Station Types
-—

g X EEEEZZZ XA R A AR AR R ARl R SRS RERRS RS

-- Discrete Inputs for each segment

type Environment DIs is
(TBD) ;
for Environment DIs’size use 8;

type Electronic_Warfare_ DIs is
(TBD) ;
for Electronic_Warfare DIs’size use 8;

type Flight Controls _DIs is (
Alternate_Flaps_Sw,
Leading_Edge_Flaps_Sw,
Trim_Disconnect_Sw,
Manual Pitch_Override_Sw,
Stores_Configuration_Sw,
Landing_Gear_Handle_Up,
Left_Wing_Down_Trim_Sw,
Nose_Down_Trim_Sw,
Right_Wheel Down_Trim Sw,
Nose_Up_Trim_Sw,
Nosewheel_ Steering_Button);

for Flight_Controls_DIs’size use 8;

type Flight Dynamics_DIs is
(TBD) ;

for Flight Dynamics_DIs’size use 8;

type Flight Station_DIs is (

Anti_Skid_Switch, -- FC
Landing_Gear Down_Permission_Sw, -- FC
Landing_Gear_Handle_ Up, -- FC
Alternate_Gear_Handle, -- FC
Alternate_Gear_ Reset, -- FC
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Stores_Configuration_Sw,
Alternate_Flaps_Sw,
Nosewheel_ Steering Button,
Nose_Up_Trim_Sw,
Nose_Down_Trim_Sw,
Left_Wing_Down_Trim_Sw,
Right_Wing_Down_Trim_ Sw,
Trim_Disconnect Sw,
Manual Pitch_Override_Sw,
Leading_Edge_Flaps_Sw,
Speedbrake_Fwd_Sw,
Speedbrake_Aft Sw,
UFC_ILS Mode_Flagqg,
Radar_Bomb_Scoring Selected);
for Flight_Station DIs’size use 8;

type Flight_Station_Analog is (
Engine_Throttle Position,
Pitch_Trim_Wheel,
Roll_Trim Wheel,
Yaw_Trim Knob) ;

for Flight_Station_Analog’size use 8

-e

type I0S DIs is
(TBD) ;
for I0S_DIs’size use 8;

type Navigation DIs is (
Cni_Backup_Switch,
ILS_On_sSwitch,
TACAN On_sSwitch,
Landing_Gear_Handle Up,
Caging_Caged_Switch,
Alternate_Flaps_Switch,
Leading_Edge_Flaps_Switch);

for Navigation DIs’size use 8;

type Physical_Cues DIs is

(TBD) ;
for Physical Cues_DIs’size use 8;
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type Propulsion_DIs is (
Max_Power Off_Switch,
Throttle_ At Max_Ab Detent_No,
Throttle At Mil Detent_No,
Throttle_At_Idle_Detent_No,
Throttle At Off Detent_No,
Landing_Gear_Handle_Up,
BUC_Gnd_Test_Test_Switch);

for Propulsion DIs’size use 8;

type Radar_DIs is
(TBD) ;
for Radar_DIs’size use 8;

type Visual DIs is
(TBD) ;
for Visual DIs’size use 8;

type Weapons DIs is (
Emergency_Stores_dJettison_Switch,
Weapon Release_Switch);

for Weapons_DIs’size use 8;

-- Multi-position switches
type Speedbrake_Position is (
Neutral,
Pushed In,
Pulled Out); -- FC

type Parking Brake Position is (-- FC
Off,
Anti_Skid,
On);

type Master_ Arm Switch is (

off,
Arm,
Simulate); -- WPN
type JFS_Start_Switch is (-- PRO
Startl,

--PRO
--PRO
-=PRO
-=PRO
--PRO
--PRO
--PRO

--WPN
--WPN
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Start2,
Ooff);

type EEC_BUC_Switch is (-- PRO
off,
EEC,
BUC) ;

type Starting_Fuel_ Switch is (-- PRO
Lean,
Auto_Lean,
Rich);

type Ralt_Power is (-- NAV
Off,
Stby,
On) ;

type INS Mode is (-- NAV
Off,
Att,
Cal,
NAV,
Norm,
Stor_Hdg);

type Instrument Mode is (-- NAV
ILS_NAV,
NAV,
TCN,
ILS_TCN);

type Altimeter Mode is (-- NAV
Neutral,
Pneu,
Elec);

type TACAN Function is (-- NAV
T_R,
Rec,
A A Tr);
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type TACAN_Band is (-- NAV
X,
Y);

-- Dummy type to ease future tailoring
type To_Be Determined is (TBD);
for To_Be Determined’size use 32;

ey 222222 X2 222X XSl Rt llll R R

p— 4

--/ 10.2.2 Aircraft/Simulator Reusable Flight Station Types
—_—

pyun 2 2222222222222 RaXdit iRt lllss Rt RS RSl SR

type Flight_Station_Analog_Data_Array is

array (Flight_Station_Analog) of Engineering Units.Normalized;
-—- where : 0 = lowest possibile position
- 1 = highest possibile position

s ————— —— — —— T —— — — — —— ——— T ———— T T T S ——— — —— —— — —— ——— — . — _———————— ] — —— — — — e —— ——

—— ————— — —— o — A — o ————— —— — T T — ———— — ———— ——— ———— ——— " ——— . o o~ —— — o . o ——— o ——

Number Of Environment DIs : constant :=
Environment DIs’pos (Environment DIs’last) -
Environment_DIs’pos (Environment DIs’first) + 1;

subtype Environment DI Count is
Base_Types.Unsigned_Integer_ 32 range 1l..Number Of Environment DIs;

type Environment DI _And_State is
record
Name : Environment DIs;
State : Base_Types.Discrete_State;
end record;
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type Environment_DI_And State_Array is array (
Environment DI Count) of
Environment DI_And_State;

-- EW

Number Of Electronic_Warfare_ DIs : constant :=
Electronic_Warfare DIs’pos (Electronic_Warfare DIs’last) -
Electronic_Warfare DIs’pos (Electronic_Warfare DIs’first) + 1;

subtype Electronic_Warfare_DI_Count is
Base_Types.Unsigned_Integer_32 range l..Number Of Electronic_Warfare DIs;

type Electronic_Warfare DI_And_State is
record
Name : Electronic_Warfare DIs;
State : Base_Types.Discrete_State;
end record;

type Electronic _Warfare DI _And State_Array is array |
Electronic_Warfare DI _Count) of
Electronic_Warfare DI_And State;

-~ FC

Number_ Of Flight_Controls_DIs : constant :=
Flight_Controls_DIs’'pos (Flight_Controls_DIs’last) -
Flight_Controls_DIs’pos (Flight_Contcolis_DIs‘first) + 1;

subtype Flight_Controls DI_Count is
Base_Types.Unsigned Integer_32 range l..Number Of Flight_Controls DIs;

type Flight Controls_DI And_State is
record
Name : Flight_Controls DIs;
State : Base_Types.Discrete_State;
end record;

type Flight_Controls_DI_And_State_Array is array (
Flight_Controls DI Count) of
Flight_Controls_DI_And_State;

-- FD
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Number Of Flight_Dynamics_DIs : constant :=
Flight_Dynamics_DIs’pos (Flight_Dynamics_DIs’last) -
Flight Dynamics_DIs’pos (Flight_Dynamics_DIs’first) + 1;

subtype Flight Dynamics_DI_Count is
Base_Types.Unsigned_Integer_32 range 1..Number Of Flight Dynamics DIs;

type Flight Dynamics_DI_And_State is
record
Name : Flight Dynamics_DIs;
State : Base_Types.Discrete_State;
end record;

type Flight Dynamics_DI_And_State_Array is array (
Flight Dynamics_DI Count) of
Flight Dynamics_DI_And_ State;

-- FS

Number Of Flight_Station_DIs : constant :=
Flight_Station_DIs’pos (Flight_Station DIs’last) -
Flight Station_DIs’pos (Flight Station DIs’first) + 1;

subtype Flight_Station_DI Count is
Base_Types.Signed_Integer_32 range 1..Number Of_ Flight_Station DIs;

type Flight_Station_DI_And State is
record

Name : Flight_Station DIs;

State : Base_Types.Discrete_State;
end record;

type Flight_Station_DI_And_State Array is array (
Flight Station_DI_Count) of
Flight_Station_DI_And State;

-- I0S

Number Of IOS_DIs : constant :=
I0S_DIs’pos (IOS_DIs’last) -
I0S_DIs’pos (IOS_DIs’first) + 1;

subtype IOS_DI_Count is
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Base_Types.Unsigned_Integer_32 range 1..Number Of_IOS DIs;

type IOS_DI_And_State is
record
Name : IOS_DIs;
State : Base_Types.Discrete_State;
end record;

type IOS_DI_And_State_Array is array (
I05_DI_Count) of
IOS_DI_And_State;

—-— NAV

Number Of Navigation_DIs : constant :=
Navigation DIs’pos (Navigation_DIs’last) -
Navigation_DIs’pos (Navigation_DIs’first) + 1;

subtype Navigation_DI Count is
Base_Types.Signed_Integer 32 range 1l..Number Of Navigation DIs;

type Navigation DI_And_State is
record
Name : Navigation DIs;
State : Base_Types.Discrete_State;
end record;

type Navigation DI _And_State_Array is array (
Navigation DI_Count) of
Navigation_DI_And_State;

-- PHC

Number Of_ Physical_Cues_DIs : constant :=
Physical_Cues_DIs’pos (Physical Cues DIs’last) -
Physical_Cues_DIs’pos (Physical_ Cues DIs’first) + 1;

subtype Physical_Cues_DI_Count is )
Base_Types.Unsigned_Integer_32 range 1l..Number Of Physical_Cues DIs;

type Physical Cues_DI_And_State is

record
Name : Physical_Cues_DIs;
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State : Base_Types.Discrete_State;

‘ end record;

type Physical_Cues_DI_And State_Array is array (
Physical Cues_DI_Count) of
Physical_ Cues_DI_And_State;

-=- PRO

Number Of Propulsion_DIs : constant :=
Propulsion_DIs’pos (Propulsion_DIs’last) -
Propulsion DIs’pos (Propulsion_DIs’first) + 1;

subtype Propulsion_DI Count is
Base_Types.Signed_Integer_32 range 1..Number Of Propulsion DIs;

type Propulsion_DI_And State is
record
Name : Propulsion_DIs;
State : Base_Types.Discrete_State;
end record;

(. type Propulsion DI _And State_ Array is array (
Propulsion DI _Count) of
Propulsion_DI_And_State;

-- RDR

Number Of Radar_DIs : constant :=
Radar _DIs’pos (Radar_DIs’last) -
Radar_DIs’pos (Radar_DIs’first) + 1;

subtype Radar_ DI _Count is
Base_Types.Unsigned Integer_32 range l..Number Of_ Radar DIs;

type Radar_DI_And_State is
record
Name : Radar_DIs;
State : Base_Types.Discrete_State;
end record;

- type Radar_DI_And State Array is array (
Radar DI_Count) of
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Radar_DI_And_State;

~- VIS

Number Of_ Visual DIs : constant :=
Visual_DIs’pos (Visual DIs’last) -
Visual_DIs’pos (Visual _DIs’first) + 1;

subtype Visual DI _Count is
Base_Types.Unsigned_Integer 32 range l..Number Of Vi,ual DIs;

type Visual DI And_State is
record
Name : Visual DIs;
State : Base_Types.Discrete_State;
end record;

type Visual_DI_And_State_Array is array (
Visual_ DI Count) of
Visual_ DI_And_State;

-— WPN

Number Of_ Weapons_DIs : constant :=
Weapons_DIs’pos (Weapons DIs’last) -
Weapons_DIs’pos (Weapons DIs’first) + 1;

subtype Weapons DI _Count is
Base_Types.Unsigned_Integer_32 range 1. .Number Of Weapons_DIs;

type Weapons DI _And_State is
record
Name : Weapons_DIs;
State : Base_Types.Discrete_State;
end record;

type Weapons_DI_And_State_Array is array (
Weapons_DI Count) of
Weapons_DI_And_State;

_—.————_—————-——___———-._—.._.—-.——-._......——-—..——_—__———._-..——_-___-—__—..____--.__
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-- Outputs from flight station to other segments (not cockpit controls)

type Generator Electrical_Status is

record
Operating_State : Base_Types.Discrete_State;
Total_Electric_Load : Engineering_Units.Amperes;
Output_Voltage : Engineering_Units.kVA;
Output_Frequency : Engineering_Units.Hertz;

end record;

type Generator_Electrical_Status_Array is
array (Global Message_ Types.Aircraft_Electrical_Generator) of
Generator_Electrical_Status;

type Generator Drag Torque_Array is
array (Global_ Message_Types.Aircraft_Electrical_Generator) of
Engineering Units.Ft_Lbs;

type Aircraft Electrical_Bus Voltage_Array is
array (Global_ Message_Types.Aircraft_Electrical_ Bus) of
Engineering_Units.kVA;

type Aircraft Hydraulic_Reservoir Data_Array is
array (Global_Message_Types.Aircraft Hydraulic_Reservoir) of
Global_ Message_Types.Fluid_Characteristics;

type Hydraulic_Pump Drag_Torque_Array is
array (Global_ Message_Types.Aircraft_Hydraulic_Pump) of
Engineering Units.Ft_Lbs;

type Hydraulic_System_Pressure_ Array is
array (Global Message_Types.Aircraft Hydraulic_System) of
Engineering Units.PSI;

type Aircraft_Hydraulic_Component Pressure Array is .
array (Global Message_Types.Aircraft Hydraulic_Component) of
Engineering Units.PSI;

type Engine_Inlet_Fuel Data is
record
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Available_Engine_Fuel Flow : Engineering_Units.Lbs_Per_ Hour;
Inlet_Fuel_Temperature : Engineering Units.Degrees_C;
Inlet_Fuel Pressure : Engineering _Units.PSI;

end record;

type Engine_Inlet_Fuel Data_Array is
array (Global_ Message_Types.Aircraft_Engine) of
Engine_Inlet_Fuel Data;

type Available APU_Fuel Flow_Array is
array (Global_Message_ Types.Aircraft_APU) of
Engineering_Units.Lbs_Per_Hour;

type Fuel Tank_Temperature_ Array is
array (Global_ Message_Types.Aircraft_Fuel Tank) of
Engineering Units.Degrees_C;

type Engine_Bleed_Air Flow_Demand Array is
array (Global_ Message_Types.Aircraft Engine) of
Engineering Units.Ft3_Per Min;

type APU_Bleed Air_Flow_Demand_Array is
array (Global_Message_Types.Aircraft APU) of
Engineering Units.Ft3_Per Min;

type Engine_Starting Air Pressure Array is
array (Global_ Message_Types.Aircraft Engine) of
Engineering_Units.PSI;

type Air_Characteristics is
record
Quantity : Engineering Units.Cubic_Feet;
Pressure : Engineering Units.PSI;
end record;

type Oxygen_System Data_Array is .
array (Global_Message_Types.Aircraft_Oxygen_System) of
Air_Characteristics;

type Aircraft_Pneumatic_Component Pressure Array is
array (Global_Message Types.Aircraft_Pneumatic_Component) of
Engineering_Units.PSI;
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--/ 10.2.3 Flight Station Segment Output Records

-

_._**t****i*******i***********************i

——Fxkkkkkkw kAN Punction:

—

--/ 10.2.3.1 Electrical System

-

type Electrical System_Sixteenth_Rate is

record
Total_Bus_Load : Global Message Types.Aircraft_Electrical_Bus_Load Array;
--I10S
Bus_Voltage : Aircraft_Electrical_Bus_Voltage_Array;

--I0S,NAV, FD,FC,Electronic_Warfare, RDR, WPN, PRO, VIS
Generator_Status : Generator_Electrical_Status_Array;
--I0S,PRO
end record;

type Electrical_System Quarter_Rate is
record
Generator_Drag_Torque : Generator_Drag_Torque_Array; --PRO
end record;

_-***************Function:
—_—

--/ 10.2.3.2 Hydraulic System

—_——

type Hydraulic_System_Sixteenth Rate is
record
Hydraulic_Reservoir Data :
Aircraft Hydraulic_Reservoir Data_Array; -- IOS,FC
end record;
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type Hydraulic_System_Quarter Rate is
record
Hydraulic_Pump_Drag_Torque : Hydraulic_Pump Drag_Torque_Array;
--PRO

Hydraulic_Component_Pressures :
Aircraft_Hydraulic_Component_Pressure_Array;

--10S,NAV,FD,FC,Electronic_Warfare, RDR, WPN, PRO, VIS

Hydraulic_System Pressures : Hydraulic_System_Pressure_Array; --
108
end record;

——kkwkkrkxk* xRk **PUnCction:

——

--/ 10.2.3.3 Fuel Management System

pp— 4

type Fuel Management_ System_Sixteenth Rate is

record
Fuel Tank_Quantities : Global_ Message_Types.Fuel Tank_Quantity Array;
--10S, FD
Boom_Fuel Pressure : Engineering Units.PSI; --FD

Fuel Tank_Temperatures
end record;

Fuel Tank_Temperature Array;--IOS

type Fuel Management_System_Eighth_Rate is
record
Available APU_Fuel Flows : Available APU_Fuel Flow Array;
--PRO
Fuel Data At_Engine_Inlets : Engine_Inlet_Fuel Data; --PRO
end record;

_._***************Function:

pE—

--/ 10.2.3.4 Pneumatic System

—

type Pneumatic_System_Sixteenth_Rate is
record

Engine_Bleed Air Flow_Demands : Engine Bleed Air_Flow_Demand_Array;
--PRO
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APU_Bleed_Air Flow_Demands : APU_Bleed Air_Flow Demand_Array;

--PRO
. Engine_Starting_Air_ Pressure : Engine_Starting_Air_ Pressure_Array;
--PRO
Cabin_Altitude : Engineering_Units.Feet; --I0S
Cabin_Differential Pressure : Engineering_Units.PSI; --I0S
Cabin_Rate Of Climb : Engineering_Units.Ft_Per Min; --IO0S

Pneumatic_Component_Pressures
Aircraft_Pneumatic_Component_Pressure_Array; --FC;
end record;

——wkkwkkrFxkk*kk*Pyunction:

—

--/ 10.2.3.5 Autochecklist System

pu—

--NONE

——kxkkkhkkkkkkk*kx*Fyunction:

®-
--/ 10.2.3.6

—

Oxygen System

type Oxygen_System_Sixteenth_ Rate is
record

Oxygen_System Data : Oxygen_System Data Array; --I0S
end record;

__***************Function:

—_—

--/ 10.2.3.7 Crew Station Interface

—_—

type Crew_Station_Interface_Half Rate is
record
Current_Analog_Data : Flight_Station_Analog_Data_Array;

h  --IOS,NAV,FD,FC,Electronic_Warfare, RDR,WPN, PRO, VIS, PHC
end record;
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type Electronic_Warfare AI_Max_Rate is
record
TBD_Field One : To_Be_Determined;
TBD_Field Two : To_Be_Determined;
TBD_Field i1nree : To_Be_Determined;
end record;

type Flight_Controls_AI Max_Rate is -- FC
record
Roll Trim : Engineering_Units.Signed Normalized;
Pitch_Trim : Engineering_Units.Signed_Normalized;
Yaw_Trim : Engineering Units.Signed Normalized;

end record;

type Flight_Dynamics_AI_Max_Rate is

record
TBD_Field One : To_Be_Determined;
TBD_Field_Two : To_Be_Determined;

TBD_Field Three : To_Be_ Determined;
end record;

type IOS_AI_ Max Rate is

record
TBD_Field_One : To_Be_Determined;
TBD_Field Two : To_Be_Determined;

TBD_Field_Three : To_Be_Determined;
end record;

type Navigation AI_Max Rate is

record
Baro_Out : Engineering_Units.Inches_ Hg;
Instrument_Heading : Engineering_Units.Degrees;
Heading_Set_Knob : Engineering Units.Signed Degrees;
Course_Set_Knob : Engineering Units.Degrees;
ADI Pitch_Trim : Engineering_Units.Signed Degrees;

end record;
type Physical_Cues_AI_Max Rate is

record
TBD_Field_One : To_Be_ Determined;
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TBD Field _Two : To_Be_Determined;
TBD Field_Three : To_Be_Determined;
. end record;

type Propulsion AI_Max_Rate is -=- PRO
record
Throttle Position : Engineering_Units.Normalized;
end record;

type Radar_AI_ Max_Rate is

record
TBD_Field One : To_Be_Determined;
TBD_Field Two : To_Be_Determined;

TBD_Field Three : To_Be_Determined;
end record;

type Visual AI_Max_Rate is

record
TBD_Field One : To_Be Determined;
TBD_Field_Two : To_Be_Determined;
TBD_Field Three : To_Be_Determined;
(‘ end record;

type Weapons_AI_Max_Rate is

record
TBD_Field One : To_Be_Determined;
TBD_Field_Two : To_Be_Determined;

TBD_Field Three : To_Be_Determined;
end record;

—- SEND-ON-CHANGE

-- Discrete Inputs

type Environment Discrete_Input List is
record
Number Of DIs : Environment DI_Count;
Discrete_Inputs : Environment DI_And_State_Array;
end record;
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type Electronic_Warfare_Discrete_Input_List is
record
Number_ Of DIs : Electronic_Warfare DI Count;
Discrete_Inputs : Electronic_Warfare DI_And_State_Array;
end record;

type Flight_ Controls_Discrete_Input_List is
record
Number_ Of DIs : Flight_Controls_DI_Count;
Discrete_Inputs : Flight_Controls_DI_And_State_Array;
end record;

type Flight Dynamics_Discrete_Input_List is
record
Number Of DIs : Flight_Dynamics_DI_Count;
Discrete_Inputs : Flight Dynamics_DI_And_State_Array;
end record;

type Flight_Station_Discrete_Input_List is
record
Number Of DIs : Flight_Station_DI_Count;
Discrete_Inputs : Flight_Station_DI_And_State_ Array;
end record;

type IOS_Discrete_Input List is
record
Number Of DIs : I0OS_DI_Count;
Discrete_Inputs : IOS_DI_And State_Array;
end record;

type Navigation Discrete_Input_List is
record
Number Of DIs : Navigation DI_Count;
Discrete_Inputs : Navigation DI_And_State Array;
end record;

type Physical_Cues_Discrete_Input_List is
record
Number_ Of DIs : Physical_Cues_DI_Count;
Discrete_Inputs : Physical _Cues DI_And_State_Array;
end record;

A-99




@

D495-10735-1
20 August 1993

type Propulsion_Discrete_Input_List is
record
Number_ Of_DIs : Propulsion DI_Count;
Discrete_Inputs : Propulsion_DI_And_State_Array;
ena record;

type Radar_Discrete_Input_List is
record
Number Of DIs : Radar_DI Count;
Discrete_Inputs . Radar_DI_And State_Array;
end record;

type Visual Discrete_Input List is
record
Number Of DIs ! Visual DI_Count;
Discrete_Inputs : Visual_DI_And_State_Array;
end record;

type Weapons_Discrete_Input_List is
record
Number_Of DIs : Weapons DI Count;
Discrete_Inputs : Weapons_DI And State_Array;
end record;

—-— see Global_Message_Types for definitions of Master_ Mode,
—-- SMS_Submode, A_G_Weapon_Delivery Mode, Weapon_Station_Change,

-— and Stores_Station

-- Weapon station option

type Weapon_Station Option is -- WPN
record
Station : Global_Message_Types.Stores_Station;

Profile : Global_Message_Types.Weapon_Profile;
Release : Global_Message_Types.Release_Option;
Release_Pulses : Base_Types.Unsigned_Integer_ 8;
Interval : Engineering Units.Feet;

Arming : Global_Message_Types.Arming Option;
Fuze : Global_Message_Types.Fuze_Arming;

Arming Delayl
Arming Delay2

Engineering Units.Time_In_Seconds;
Engineering_Units.Time_In_Seconds;
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Burst_Altitude : Engineering_Units.Feet;
Pull_Up_Range : Engineering Units.Feet;
Time_Of_Fall : Engineering_Units.Time_In_Seconds;

end record;

-- Jettison
type Jettison_Station is -- WPN
record
Jettison_Kind : Global Message_Types.Jettison_Type;
Station : Global Message_Types.Stores_Station;

end record;

-- UFC Steerpoint
type UFC_Steerpoint_Selection is -~ NAV
record
Steerpoint_Number : Global Message_Types.INS_Waypoints;
end record;

-- TACAN data
type TACAN Data is
record
Channel : Base_ Types.Signed_ Integer_16; -= NAV
Fun : TACAN_ Function; -- NAV
Band : TACAN_Band; -- NAV

end record;

-- The following are defined above under Aircraft/Simulator
-- Specific types:

--  Speedbrake_Switch_Change_Of State

-- Parking Brake_Switch_Change_Of_State
-- Master_Arm Switch_Change_ Of_ State

-- JFS_Start_Switch_Change_Of_ State

-—  EEC_BUC_Switch_Change_Of State

--  Starting_Fuel_Switch_Change_Of_State
-- Ralt_Power_Switch_Change_Of State

--  INS_Mode_Switch_Change_Of State

--  Instrument_Mode_Switch_Change Of_State
-- Altimeter_Mode_Switch_Change Of_ State
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__tﬁﬁ*'f*tttt*'tiFunction:

-

--/ 10.2.3.8 Flight Station Support

-

-- See Control_ Types for responses to IOS

s 2 A 2222222224222 0R Rl R AR R 2 X
-

-~/ 10.2.4 Flight Station Representation Specs
-t

P2 2222222222822 22222 X 22222 222X 22X XXX X

private

-- Declarations to make representation specs more readable

Bytes : constant := 8; -- Bits per byte
Byte_Size ¢ constant := 1 * Bytes;
Halfword_Size : constant := 2 * Bytes;
Word_Size : constant := 4 * Bytes;
--10.2.3.1

Aircraft_Electrical_ Bus_Load Array Size : constant :=
Global Message_Types.Aircraft_Electrical_ Bus_Load_Array Size;

Aircraft_Electrical Bus_Voltage_Array Size : constant :=
Global_Message_Types.Number Of_ Aircraft_Electrical Busses *
Word_Size;
for Aircraft_Electrical Bus_Voltage_ Array’size use
Aircraft_Electrical_Bus_Voltage_Array_Size;

for Generator_Electrical_Status use

record
Operating_State at ©C range 0..Byte Size-1; )
-~ 3 bytes spare ) |
Total Electric_Load at 1 * Word_Si-=/Bytes range 0..Word Size-1;
Output Voltage at 2 * Word_Size/Bytes range 0..Word Size-1;
Output_Frequency at 3 * Word_Size/Bytes range 0..Word Size-1;

end record; -

Generator_Electrical Status_Size : constant := 4 * Word_Size;
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for Generator_Electrical_Status’size use
Generator_Electrical_Status_Size;

Number Of Generators : constant :=
Global Message_Types.Aircraft_Electrical_ Generator’pos (
Global Message_Types.Aircraft_Electrical_Generator’last) -
Global Message_Types.Aircraft_Electrical_Generator’pos (
Global Message_ Types.Aircraft_Electrical_Generator’first) + 1;

Generator_Elect.ical_Status Array Size : constant :=
Number_ Of Generators * Generator_Electrical_Status_Size;

for Generator_ Electrical_ Status_Array’size use
Generator_Electrical_Status_Array_Size;

for Electrical_System_Sixteenth_Rate use
record
Total_Bus_Load
at 0
range 0..Aircraft_Electrical_Bus_Load Array Size-1;
Bus_Voltage
at Aircraft_Electrical Bus_Load_Array Size/Bytes
range 0..Aircraft Electrical Bus_Voltage_ Array Size-1;
Generator_Status
at Aircraft_Electrical Bus_Load Array Size/Bytes +
Aircraft_Electrical Bus_Voltage Array Size/Bytes
range 0..Generator Electrical_Status_Array_ Size-1;
end record;
for Electrical_System_Sixteenth_Rate’size use
Aircraft_Electrical_Bus_Load_Array Size +
Aircraft_Electrical_Bus_Voltage_Array Size +
Generator_Electrical_Status_Array_ Size;

Generator_Drag_Torque_Array_ Size : constant :=
Number_ Of Generators * Word_Size;

for Generator_Drag Torque_Array’size use
Generator_Drag Torque_ Array Size;

for Electrical_System_Quarter_ Rate use
record
Generator_Drag Torque at 0 range O..
Generator_Drag_Torque_Array_Size-1;
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end record;
for Electrical_System_Quarter_ Rate’size use
Generator_Drag_Torque_Array Size,

--10.2.3.2

Number Of Hydraulic_Reservoirs : constant :=
Global_ Message_Types.Pircraft_Hydraulic_Reservoir’pos (
Global Message_Types.Aicscraft_ Hydraulic_Reservoir' last) -
Global_Message_Types.hircraft Hydraulic_Reservoir’pos (
Global_Message_Types.Aircraft_Hydraulic_Reservoir’first) + 1;

Aircraft_Hydraulic_Reservoir_ Data_Array Size : constant :=
Number Of Hydraulic_Reservoirs *
Global Message_Types.Fluid_Characteristics_Size;

for Aircraft_Hydraulic_Reservoir Data Array’size use
Aircraft_Hydraulic_Reservoir_Data_Array Size;

for Hydraulic_System_Sixteenth_Rate use
record
Hydraulic_Reservoir Data at 0 range O0..
Aircraft_Hydraulic_Reservoir_Data_Array Size-1;
end record;
for Hydraulic_System_Sixteenth Rate’size use
Aircraft_Hydraulic_Reservoir_Data_Array Size;

Number Of Hydraulic_Pumps : constant :=
Global_Message_Types.Aircraft_Hydraulic_Pump’pos (
Global Message_Types.Aircraft Hydraulic_Pump’last) -
Global_Message_Types.Aircraft_Hydraulic_Pump’pos (
Global_Message_Types.Aircraft_Hydraulic Pump’first) + 1;

Hydraulic_ Pump_Drag_Torque_Array Size : constant :=
Number Of Hydraulic_Pumps * Word Size;

for Hydraulic_Pump Drag Torque_ Array’size use
Hydraulic_Pump_Drag_Torgque_Array Size;

Number Of Hydraulic_Components : constant :=

Global_Message_Types.Aircraft_Hydraulic Component’pos (
Global_Message_Types.Aircraft_Hydraulic_Component’last) -
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Global_ Message_Types.Aircraft_Hydraulic_Component’pos (
Global Message_Types.Aircraft_Hydraulic_Component’first) + 1;

Aircraft_ Hydraulic_Component Pressure_Array_Size : constant :=
Number Of Hydraulic_Components * Word Size;

for Aircraft_Hydraulic_Component Pressure_Array’size use
Aircraft_Hydraulic_Component_ Pressure_ Array_Size;

Number Of Hydraulic_Systems : constant :=
Global_Message_Types.Aircraft_Hydraulic_System’pos (
Global Message_Types.Aircraft Hydraulic_System’last) -
Global_ Message_Types.Aircraft_Hydraulic_System’pos (
Global_ Message_Types.Aircraft_ Hydraulic_System’first) + 1;

Hydraulic_System Pressure Array_Size : constant :=
Number_ Of Hydraulic_Systems * Word_Size;

for Hydraulic_System_Pressure_Array’size use
Hydraulic_System Pressure_Array Size;

for Hydraulic_System Quarter Rate use
record
Hydraulic_Pump_Drag_Torque
at 0
range 0..Hydraulic_Pump_Drag Torque_ Array Size-1;
Hydraulic_Component Pressures
at Hydraulic_Pump Drag_Torque Array_Size/Bytes
range 0..Aircraft_Hydraulic_Component_ Pressure Array Size-1;
Hydraulic_System Pressures
at Hydraulic_Pump Drag_Torque_ Array_Size/Bytes +
Aircraft_Hydraulic_Component Pressure_Array Size/Bytes
range 0..Hydraulic_System Pressure Array_ Size-1;
end record;
for Hydraulic_System Quarter Rate’size use
Hydraulic_Pump Drag Torque_Array Size +
Aircraft_Hydraulic_Component Pressure Array Size +
Hydraulic_System_Pressure_Array Size;

--10.2.3.3
Fuel_Tank_Quantity_ Array Size : constant :=
Global_ Message_Types.Fuel_Tank_Quantity Array Size;
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Fuel Tank_Temperature Array Size : constant :=

Global_ Message_Types.Number Of_ Fuel Tanks * Word_Size;
for Fuel Tank_Temperature_Array’size use

Fuel_ Tank_Temperature_Array_Size;

for Fuel_ Management_System_Sixteenth_Rate use
record
Fuel_Tank_Quantities
at 0
range 0..Fuel_ Tank Quantity Array_Size-1;
Boom_Fuel Pressure
at Fuel_Tank_Quantity Array_Size/Bytes
range 0..Word Size-1;
Fuel Tank_Temperatures
at Fuel_Tank_Quantity Array_ Size/Bytes +
Word_Size/Bytes
range 0..Fuel Tank Temperature_Array Size-1;
end record;
for Fuel Management_System_Sixteenth_Rate’size use
Fuel Tank_Quantity Array Size +
Word_Size +
Fuel Tank_Temperature Array_ Size;

Number Of APUs : constant :=
Global Message_Types.Aircraft_APU’pos (
Global Message Types.Aircraft APU’last) -
Global_ Message_Types.Aircraft_APU’pos (
Global Message_Types.Aircraft APU’first) + 1;

Available APU_Fuel Flow Array Size : constant :=
Number_ Of APUs * Word_Size;

for Available_ APU_Fuel Flow_Array’size use
Available APU Fuel Flow_Array Size;

for Engine_Inlet Fuel Data use

record .
Available _Engine_Fuel Flow at 0 range 0..Word_Size;1;
Inlet_Fuel_ Temperature at 4 range 0..Word_Size-1;
Inlet_Fuel Pressure at 8 range 0..Word_Size-1;

end record;
Engine_Inlet_Fuel_Data_Size : constant := 3 * Word Size;
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for Engine_Inlet_Fuel Data’size use
Engine_Inlet_Fuel Data_Size;

Number_Of_ Engines : constant :=
Global Message_Types.Aircraft_Engine’pos (
Global Message_Types.Aircraft_Engine’last) -
Global Message_Types.Aircraft_Engine’pos (
Global Message Types.Aircraft_Engine’first) + 1;

Engine_Inlet_Fuel_Data_Array_Size : constant :=
Number_Of Engines * Engine_Inlet_Fuel Data_Size;

for Engine_Inlet Fuel Data_Array’size use
Engine_Inlet Fuel Data_Array_Size;

for Fuel Management System_Eighth_Rate use
record
Available APU_Fuel Flows
at 0
range 0..Available APU_Fuel Flow_Array Size-1;
Fuel Data_At_Engine_Inlets
at Available APU_Fuel Flow_Array Size/Bytes
range 0..Engine_Inlet_Fuel Data_Array_Size-l;
end record;
for Fuel_ Management_ System_Eighth_ Rate’size use
Available APU Fuel Flow Array_Size +
Engine_Inlet_Fuel Data_Array_Size;

--10.2.3.4

Number Of Pneumatic_Components : constant :=
Global_ Message_Types.Aircraft_Pneumatic_Component’pos (
Global Message_ Types.Aircraft_ Pneumatic_Component’last) -
Global_Message_Types.Aircraft_ Pneumatic_Component’pos (
Global_ Message_Types.Aircraft_Pneumatic_Component’first) + 1;

Aircraft_Pneumatic_Component_Pressure_Array Size : constant :=
Number_ Of Pneumatic_Components * Word_Size;

for Aircraft_Pneumatic_Component_Pressure Array’size use
Aircraft_Pneumatic_Component Pressure_Array_Size;

Engine_Bleed Air Flow_Demand Array Size : constant :=
Number_ Of_Engines * Word _Size;
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for Engine_Bleed_Air Flow Demand_Array’size use
Engine_Bleed_Air Flow_Demand_Array_Size;

APU Bleed Air Flow Demand Array_Size : constant :=
Number Of APUs * Word_Size;

for APU Bleed Air_Flow Demand Array’size use
APU Bleed Air Flow_Demand Array_Size;

Engine_Starting Air Pressure_Array_Size : constant
Number_Of Engines * Word_Size;

for Engine_Starting Air Pressure_Array’size use
Engine_Starting Air Pressure_Array Size;

for Pneumatic_System_Sixteenth Rate use

record
Engine_Bleed A.r_ Flow_Demands

at 0
range 0..Engine_Bleed Air Flow Demand_Array Size-1;

APU_Bleed Air_Flow_Demands

at Engine_Bleed Air Flow Demand Array_ Size/Bytes
range 0..APU Bleed Air Flow_Demand_ Array Size-1;

Engine_Starting Air Pressure

at Engine_Bleed Air Flow Demand Array Size/Bytes +
APU Bleed Air Flow Demand Array Size/Bytes
range 0..Engine_Starting Air Pressure_Array Size-1;

Cabin_Altitude

at Engine_Bleed Air_ Flow_Demand Array Size/Bytes +
APU_Bleed Air Flow Demand_Array Size/Bytes +
Engine_Starting_Air Pressure Array Size/Bytes

range 0..Word Size-1;

Cabin Differential Pressure

at Engine_Bleed Air_ Flow_Demand_Array Size/Bytes +
APU_Bleed Air Flow Demand_Array Size/Bytes +
Engine_Starting Air Pressure_Array Size/Bytes +
Word_Size/Bytes

range 0..Word_Size-1;

Cabin_Rate_Of Climb

at Engine_Bleed Air Flow Demand_Array Size/Bytes +
APU_Bleed_Air_ Flow_Demand_Array Size/Bytes +
Engine_Starting_Air Pressure_Array Size/Bytes +
Word_Size/Bytes +
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Word_Size/Bytes
range 0..Word_Size-1;
Pneumatic_Component_Pressures
at Engine Bleed Air_Flow_Demand_Array_Size/Bytes +
APU_Bleed_Air_Flow_Demand Array_Size/Bytes +
Engine_Starting_Air_Pressure_Array_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes
range 0..Aircraft_Pneumatic_Component_Pressure_Array Size-1;
end record;
for Pneumatic_System_Sixteenth Rate’size use
Engine_Bleed Air Flow_Demand_Array_Size +
APU Bleed Air_Flow_Demand_Array_Size +
Engine_Starting_Air Pressure_Array_Size +
Word_Size +
Word_Size +
Word_Size +
Aircraft_Pneumatic_Component_Pressure Array_Size;

--10.2.3.6

Number Of Oxygen Systems : constant :=
Global Message_Types.Aircraft_Oxygen_System’pos (
Global Message_ Types.Aircraft_Oxygen_System’last) -
Global Message_Types.Aircraft_Oxygen_System’pos (
Global Message_Types.Aircraft_Oxygen_System’first) + 1;

for Air Characteristics use
record
Quantity at 0 range 0..Word Size-1;
Pressure at 4 range 0..Word Size-1;
end record;

Air Characteristics_Size : constant := 2 * Word_Size;
for Air_Characteristics’size use Air_Characteristics_Size;

Oxygen_System Data_Array Size : constant :=
Number Of Oxygen_Systems * Air Characteristics_Size;

for Oxygen_System Data_Array’size use
Oxygen_System_Data_Array_Size;
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for Oxygen_System_Sixteenth_Rate use
record
Oxygen_System_Data at O range 0..(16 * Bytes)-1;
end record;
for Oxygen_System_Sixteenth_Rate’size use
Oxygen System Data Array_Size;

-- 10.2.3.7

Number Of Flight_Station_Analogs : constant :=
Flight_Station_Analog’pos (Flight_Station_Analog’last) -
Flight_Station_Analog’pos (Flight_Station_Analog’first) + 1;

Flight_Station_Analog Data_Array Size : constant :=
Number Of Flight_ Station_Analogs * Word Size;

for Flight_Station_Analog_Data_Array’size use
Flight_Station_Analog_Data_Array_ Size;

for Crew_Station_Interface_Half Rate use
record
Current_Analog_Data at 0 range O0..
Flight_ Station_Analog_Data_Array Size-1;
end record;
for Crew_Station_Interface_Half Rate’size use
Flight_Station_Analog_Data_Array_Size;

for Electronic Warfare AI Max_ Rate use
record
TBD_Field One at O range 0..Word Size-1;
TBD_Field Two at 1 * Word Size/Bytes range 0..Word Size-1;
TBD_Field Three at 2 * Word Size/Bytes range 0..Word Size-1;
end record;
for Electronic_Warfare_AI Max_Rate’size use 3 * Word Size;

for Flight_Controls_AI Max_ Rate use

record
Roll Trim at 0 range 0..Word Size-1;
Pitch_Trim at 1 * Word_Size/Bytes range 0..ﬁord_Size-1;
Yaw_Trim at 2 * Word_Size/Bytes range 0..Word Size-1;

end record;
for Flight_Controls_AI Max Rate’size use 3 * Word Size;
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for Flight Dynamics_AI_Max_Rate use

record
TBD_Field One at 0 range 0..Word Size-1;
TBD Field Two at 1 * Word_Size/Bytes range 0..Word_Size-1;
TBD _Field_Three at 2 * Word_Size/Bytes range 0..Word_Size-1;

end record;

for Flight Dynamics_AI Max_Rate’size use 3 * Word_Size;

for I0S_AI Max_Rate use

record
TBD_Field One at 0 range 0..Word_Size-1;
TBD_Field Two at 1 * Word Size/Bytes range 0..Word_Size-1;
TBD_Field Three at 2 * Word_Size/Bytes range 0..Word Size-1;

end record;

for IOS_AI Max Rate’size use 3 * Word_Size;

for Navigation AI_Max_Rate use

record
Baro_Out at 0 range 0..Word_Size-1;
Instrument_Heading at 1 * Word_Size/Bytes range 0..Word_Size-1;
Headir __"~t_Knob at 2 * Word_Size/Bytes range 0..Word_Size-1;
Course_Set_Knob at 3 * Word_Size/Bytes range 0..Word_Size-1;
ADI Pitch Trim at 4 * Word _Size/Bytes range 0..Word Size-1;

end record;
for Navigation AI_Max Rate’size use 5 * Word Size;

for Physical Cues_AI Max Rate use

record
TBD_Field One at 0 range 0..Word Size-1;
TBD Field Two at 1 * Word Size/Bytes range 0..Word Size-1;
TBD_Field Three at 2 * Word Size/Bytes range 0..Word Size-1;

end record;

for Physical Cues_AI Max_Rate’size use 3 * Word Size;

for Propulsion AI_Max_ Rate use
record
Throttle Position at 0 range 0..Word_Size-1;
end record;
for Propulsion AI Max Rate’size use 1 * Word_Size;

for Radar_ Al Max Rate use
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record
TBD_Field One at O range 0..Word_Size-1;
. TBD Field Two at 1 * Word Size/Bytes range 0..Word Size-l;

TBD_Field Three at 2 * Word_Size/Bytes range 0..Word_Size-l;
end record;
for Radar_AI Max_Rate’size use 3 * Word_Size;

for Visual AI Max_Rate use

record
TBD_Field One at 0 range 0..Word Size-1;
TBD_Field Two at 1 * Word Size/Bytes range 0..Word_Size-1;
TBD_Field Three at 2 * Word Size/Bytes range 0..Word Size-1;

end record;

for Visual AI_Max_Rate’size use 3 * Word Size;

for Weapons_AI Max Rate use

record
TBD_Field One at 0 range 0..Word_Size-1;
TBD_Field Two at 1 * Word Size/Bytes range 0..Word Size-1;
TBD_Field Three at 2 * Word Size/Bytes range 0..Word Size-1;

end record;
(‘ for Weapons_AI_Max_Rate’size use 3 * Word Size;

for Environment DI_And_State use
record
Name at 0 range 0..Byte Size-1;
State at 1 range 0..Byte_Size-1;
end record;
for Environment DI _And State’size use 2 * Bytes;

for Environment DI_And_State_Array’size use
Number Of Environment DIs * 2 * Bytes;

for Environment Discrete_Input List use
record
Number_ Of DIs at 0 range 0..Word Size-1; i
Discrete_Inputs at 1 * Word_Size/Bytes range 0..(
Number Of Environment_DIs * 2 * Bytes)-1;
end record;
- for Environment_Discrete_Input_List’size use
(. (Number_Of_ Environment DIs * 2 + 4) * Bytes;
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for Electronic_Warfare_ DI _And_State use
. record
) Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte Size-1;
end record;
for Electronic_Warfare DI_And_State’size use 2 * Bytes;

for Electronic_Warfare DI_And_State_Array’size use
Number_ Of Electronic_Warfare DIs * 2 * Bytes;

for Electronic_Warfare_Discrete_Input_List use

record
Number_Of DIs at 0 range 0..Word Size-1;
Discrete_Inputs at 1 * Word Size/Bytes range 0.. (

Number Of Electronic_Warfare DIs * 2 * Bytes)-1;

end record;

for Electronic_Warfare Discrete_Input List’size use
(Number_Of Electronic_Warfare DIs * 2 + 4) * Bytes;

record
Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-1;
end record;
for Flight_Controls_DI_And_State’size use 2 * Bytes;

. for Flight_Controls_DI_And_State use

for Flight Controls_DI_And_State Array’size use
Number Of_Flight_Controls DIs * 2 * Bytes;

for Flight_Controls_Discrete_Input List use

record
Number Of DIs at 0 range 0..Word Size-1;
Discrete_Inputs at 1 * Word Size/Bytes range 0.. (

Number Of_Flight_Controls DIs * 2 * Bytes)-1;

end record;

for Flight_Controls_Discrete_Input_List’size use
(Number_Of Flight_Controls DIs * 2 + 4) * Bytes;

for Flight_Dynamics_DI_And_State use

k‘ record
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Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-1;
end record;
for Flight_Dynamics_DI_And_State’size use 2 * Bytes;

for Flight Dynamics_DI_And_State_Array’size use
Number Of Flight Dynamics_DIs * 2 * Bytes;

for Flight Dynamics_Discrete_Input_List use

record
Number Of DIs at 0 range 0..Word_Size-1;
Discrete_Inputs at 1 * Word_Size/Bytes range O0.. (

Number Of Flight Dynamics_DIs * 2 * Bytes)-1;

end record;

for Flight_Dynamics_Discrete_Input_List’size use
(Number Of Flight Dynamics _DIs * 2 + 4) * Bytes;

for Flight_Station_DI_And_State use
record
Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-1;
end record;
for Flight_Station_DI_And_State’size use 2 * Bytes;

for Flight_Station_DI_And State_Array’size use
Number_ Of_ Flight_Station_DIs * 2 * Bytes;

for Flight_Station_Discrete_Input List use
record
Number Of DIs at 0 range 0..31;
Discrete_Inputs at 4 range 0..(38 * Bytes)-1;
end record;
for Flight Station Discrete_Input_List’size use 42 * Bytes;

for I0S_DI_And_State use
record
Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_ Size-1;
end record;
for IOS_DI_And State’size use 2 * Bytes;
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for 10S_DI_And_State_Array’size use
‘ Number_Of _IOS_DIs * 2 * Bytes;

for IOS_Discrete_Input_List use
record
Number Of DIs at 0 range 0..Word_Size-1;
Discrete_Inputs at 1 * wOrd~Size/Bytes range 0..(
Number Of IOS DIs * 2 * Bytes)-1;

end record;

for 10S_Discrete_Input List’size use
(Number Of_ IOS DIs * 2 + 4) * Bytes;

for Navigation DI_And State use
record
Name at 0 range 0..Byte_Size-l;
State at 1 range 0..Byte_Size-1;
end record;
for Navigation_DI_And State’size use 2 * Bytes;

for Navigation_DI_And_State_Array’size use
(. Number Of Navigation_DIs * 2 * Bytes;

for Navigation Discrete_ Input List use

record
Number Of DIs at 0 range 0..Word_Size-1;
Discrete_Inputs at 1 * Word_Size/Bytes range O.. (

Number Of Navigation DIs * 2 * Bytes)-1;

end record;

for Navigation_Discrete Input List’size use
(Number Of Navigation_DIs * 2 + 4) * Bytes;

for Physical_Cues_DI_And_State use
record
Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-1;
end record;
for Physical_Cues_DI_And_State’size use 2 * Bytes;

for Physical_Cues_DI_And_State_Array’size use

(}W Number Of Physical_Cues_DIs * 2 * Bytes;
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for Physical_Cues_Discrete_Input_List use

record
Number Of DIs at O range 0..Word_Size-1;

Discrete_Inputs at 1 * Word_Size/Bytes range 0.

Number Of Physical_Cues_DIs * 2 * Bytes)-1;
end record;
for Physical_Cues_Discrete_Input_List’size use
(Number Of Physical Cues_DIs * 2 + 4) * Bytes;

for Propulsion DI _And _State use
record
Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-l;
end record;
for Propulsion DI And _State’size use 2 * Bytes;

for Propulsion_DI_ And_State_Array’size use
Number Of Propulsion DIs * 2 * Bytes;

for Propulsion Discrete_Input_ List use
record
Number Of DIs at 0 range 0..Word Size-1;

Discrete_Inputs at 1 * Word_Size/Bytes range 0.

Number Of Propulsion_DIs * 2 * Bytes)-1;
end record;
for Propulsion_Discrete_Input_List’size use
(Number Of Propulsion DIs * 2 + 4) * Bytes;

for Radar_DI_And_State use
record
Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-1;
end record;
for Radar_DI_And_State’size use 2 * Bytes;

for Radar_DI_And_State_Array’size use
Number Of Radar DIs * 2 * Bytes;

for Radar_Discrete_Input_List use

record
Number Of DIs at 0 range 0..Word_Size-1;
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Discrete_Inputs at 1 * Word_Size/Bytes range 0..(
Number_ Of_ Radar_DIs * 2 * Bytes)-1;
. end record;
for Radar_Discrete_Input_List’size use
(Number_Of Radar _DIs * 2 + 4) * Bytes;

for Visual_DI_And State use
record
Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-1;
end record;
for Visual_DI_And State’size use 2 * Bytes;

for Visual DI_And_State_Array’size use
Number Of Visual DIs * 2 * Bytes;

for Visual_Discrete_Input_List use

record
Number Of DIs at 0 range 0..Word_Size-1;
Discrete_Inputs at 1 * Word_Size/Bytes range 0..(

Number Of Visual DIs * 2 * Bytes)-1;
@ end record;

for Visual Discrete_Input List’size use

(Numbear_Of Visual DIs * 2 + 4) * Bytes;

for Weapons_DI_And_State use
record
Name at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-1;
end record;
for Weapons_DI_And State’size use 2 * Bytes;

for Weapons_DI_And_State_Array’size use
Number_ Of Weapons_DIs * 2 * Bytes;

for Weapons Discrete_Input List U

record
Number_ Of DIs at 0 range 0..Word Size-1;
Discrete_Inputs at 1 * Word_Size/Bytes range 0.. (

> Number Of Weapons DIs * 2 * Bytes)-1;
‘ end record;
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for Weapons_Discrete_Input_List’size use
(Number_Of_Weapons_DIs * 2 + 4) * Bytes;

Stores_Station_Size : constant :=

Global Message_Types.Stores_Station_Size;
Weapon_Profile_Size : constant :=

Global Message_Types.Weapon_Profile Size;
Release_Option_Size : constant :=

Global Message_Types.Release_Option_Size;
Arming _Option_Size : constant :=

Global Message_Types.Arming Option_Size;
Fuze Arming Size : constant :=

Global Message_Types.Fuze Arming Size;

for Weapon_Station Option use
record
Station
at 0
range 0..Stores_Statioa_Size-1;
Profile
at Stores_Station_Size/Bytes
ra.uge 0..Weapon Profile Size-1;
Release
at Stores_Station_Size/Bytes +
Wearon_Profile_Size/Bytes
range 0..Release_Option_Size-1;
Release_Pulses
at Steres_Station_Size/Bytes +
Weapon_Profile Size/Bytes +
Release_Option_Size/Bytes
range 0..Byte Size-1;
Interval
at Stores_Station_Size/Bytes
Weapon Profile Size/Bytes
Release_Option_Size/Bytes +
Byte Size/Bytes
range 0..Word_Size-1;
Arming
at Stores_Station_Size/Bytes
Weapon_Profile_Size/Bytes
Release_Option_Size/Bytes

+ +

+ + +
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Byte_Size/Bytes +
Word_Size/Bytes
range 0..Arming_Option_Size-1;
Fuze
at Stores_Station_Size/Bytes +
Weapon Profile_Size/Bytes
Release_Option_Size/Bytes +
Byte_Size/Bytes +
Word_Size/Bytes +
Arming Option_Size/Bytes
range 0..Fuze_Arming Size-1;
Arming Delayl
at Stores_Station_Size/Bytes +
Weapon_Profile_ Size/Bytes +
Release_Option_Size/Bytes +
Byte_Size/Bytes +
Word_Size/Bytes +
Arming Option_Size/Bytes +
Fuze_Arming_Size/Bytes +
Halfword Size/Bytes
range 0..Word_Size-1;
Arming Delay2
at Stores_Station_Size/Bytes +
Weapon_Profile_Size/Bytes +
Release_Option_Size/Bytes +
Byte_Size/Bytes +
Word_Size/Bytes +
Arming Option_Size/Bytes +
Fuze Arming Size/Bytes +
Halfword _Size/Bytes +
Word_Size/Bytes
range 0..Word Size-1;
Burst_Altitude
at Stores_Station_Size/Bytes +
Weapon_Profile Size/Bytes +
Release_Option_Size/Bytes +
Byte_ Size/Bytes +
Word_Size/Bytes +
Arming Option_Size/Bytes +
Fuze_Arming_Size/Bytes +
Halfword_Size/Bytes +

+
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Word_Size/Bytes +
Word_Size/Bytes
range 0..Word_Size-1;
Pull_Up_Range
at Stores_Station_Size/Bytes +
Weapon Profile_Size/Bytes +
Release_Option_Size/Bytes +
Byte_Size/Bytes +
Word_Size/Bytes +
Arming Option_Size/Bytes +
Fuze_Arming_Size/Bytes +
Halfword Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word Size/Bytes
range 0..Word Size-1;
Time_Of Fall
at Stores_Station_Size/Bytes +
Weapon_Profile_Size/Bytes +
Release_Option_Size/Bytes +
Byte_Size/Bytes +
Word_Size/Bytes +
Arming Option_Size/Bytes +
Fuze_Arming_Size/Bytes +
Halfword Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes
range 0..Word Size-1;
end record;
for Weapon_Station_Option’size use
Stores_Station_Size +
Weapon_Profile_Size +
Release_Option_Size +
Byte_Size +
Word_Size +
Arming_Option_Size +
Fuze_Arming Size +
Halfword_Size +
Word_Size +
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Word_Size +
Word_Size +
Word_Size +
Word_Size;

Jettison_Type_Size : constant :=
Global Message_Types.Jettison_Type_Size;

for Jettison_Station use
record
Jettison_Kind at 0
range 0..Jettison_Type_ Size-1;
Station at Jettison_Type_Size/Bytes
range 0..Stores_Station_Size-1;
end record;
for Jettison_Station’size use
Jettison_Type_Size + Stores_Station_Size;

INS Waypoints_Size : constant :=
Global_Message_Types.INS_Waypoints_Size;

for UFC_Steerpoint_Selection use
record
Steerpoint_Number at 0 range 0..INS_ Waypoints_Size-1;
end record;
for UFC_Steerpoint_Selection’size use INS Waypoints_Size;

for Speedbrake_Position’size use 8;
for Parking_Brake_Position’size use 8;
for Master Arm Switch’size use 8;

for JFS_Start_Switch’size use 8;

for EEC_BUC_Switch’size use 8;

for Starting Fuel Switch’size use 8;
for Ralt_Power’size use 8;

for INS Mode’size use 8;

for Instrument_Mode’size use 8;

for Altimeter_Mode’size use 8;

TACAN_Function_Size : constant := 8;

for TACAN _Function’size use TACAN_Function_Size;
TACAN_Band_Size : constant := 8;
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for TACAN_Band’size use TACAN_Band_Size;

‘ for TACAN Data use

record
Channel at 0 range 0..Halfword_Size-l;
Fun at Halfword_Size/Bytes range 0..TACAN_Function_Size-1;

Band at Halfword Size/Bytes +
TACAN_Functior_Size/Bytes
range 0..TACAN_Band_Size-1;
end record;
for TACAN Data’size use
Halfword Size +
TACAN_Function_Size +
TACAN_Band_Size;

—

end Flight_Station_Output_Interface_Types;
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-- %Z% Unit Name: Flight_Station_Output_Interface

-~ %2% Source Pathname: %P%

-- %2Z% Unit Type: Package Spec (no body)

-~ %2% Unit 1ID: (tbd)

-—- %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 12 August 1993
-- %Z% SCCS Filename: $M%
-- %2% Delta ID: $1I%
-- %2% Delta Date: £G%
-—- %2% Current Release: %R%

-- Purpose:
-- This package specifies all the message objects which are sent by the
-- Flight_Station segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.

-- The messages associated with these functions need not be sent, and
-—- should therefore be deleted or commented out.

~- Each message declaration is followed by a comment line containing
-— "Destination:" and the abbreviations of the segment (s) which receive
-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

~-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
—-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

with Flight_Station_Output_Interface_Types;
with Control_Types;
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with Global Message_Types;

package Flight_Station_Output_Interface is

R 2222222222222 R R Rd X2 ddRRli iRl sl Rl sl iR XX XR ]

—— *
-~/ 10.3 Flight Station Output Interface *
p— *

R 2222222222222 22222220220 iRttt XRERR X R B 2R

_—***************Function:
—

--/ 10.3.1 Electrical System

e

Electrical_System Sixteenth Rate Outputs :
Flight_ Station_Output_Interface_Types.
Electrical_System Sixteenth_ Rate;

Electrical_System Quarter_ Rate_Outputs :
Flight_Station_Output_Interface_Types.
Electrical_System Quarter_Rate;

-—- Destination: PRO

__***************Function:
—_—

--/ 10.3.2 Hydraulic System

—_—

Hydraulic_System_Sixteenth Rate_ Outputs :
Flight_Station_Output_Interface_Types.
Hydraulic_System_Sixteenth_ Rate;

-- Destination: IOS,FC
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Rydraulic_System_Quarter_ Rate_Outputs
Flight_Station_Output_Interface_Types.
Hydraulic_System_Quarter_ Rate;

-- Destination: NAV, IOS, FD,EW,WPN, RDR, PRO,FC,VIS

——*xwkkr kNN N R***PUNCLion:
—_—

--/ 10.3.3  Fuel Management System

——

Fuel Management_System_Sixteenth_Rate Outputs :
Flight_Station_Output_Interface_Types.
Fuel Management_System_ Sixteenth_Rate;

—-- Destination: IOS,FD

Fuel Management_System Eighth_Rate Cutputs
Flight_Station_Output_Interface Types.
Fuel Management_System_Eighth Rate;

—- Destination: PRO

_-**t************Function:

—_—

--/ 10.3.4 Pneumatic System

——

Pneumatic_System_Sixteenth_Rate Outputs
Flight_Station_Output_Interface Types.
Pneumatic_System_Sixteenth Rate;

-- Destination: PRO, I10S,PHC,FC
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—_********tﬁ****ipunction:
-

--/ 10.3.5 Autochecklist System

p—

--NONE

_—***************Function:
-—

--/ 10.3.6 Oxygen System

—_—

Oxygen_System_Sixteenth_Rate_Outputs :
Flight_Station_Output_Interface_Types.
Oxygen_System_Sixteenth Rate;

~-— Destination: IOS

_—***************Function:
-

--/ 10.3.7 Crew Station Interface

-

Crew_Station_Interface_Half_ Rate_ Outputs
Flight Station_Output_Interface_Types.
Crew_Station_Interface_Half Rate;

-- Destination: NAV, IOS,FD, WPN, RDR,PRO,EW,VIS,PHC,FC

Electronic_Warfare_ AI_Max_Rate_Outputs :
Flight Station Output_Interface_Types.
Electronic_Warfare AI_ Max Rate;

———

-—- Destination: EW,IOS

—
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Flight_Controls_AI_Max_Rate_Outputs :
Flight_Station_Output_lInterface_Types.
Flight_Controls_AI_Max_Rate;

-- Destination: NAV, IOS,FD,WPN,RDR,PRO,EW,VIS, PHC,FC

Flight_Dynamics_AI_Max_ Rate_ Outputs :
Flight_Station_Qutput_Interface_Types.
Flight Dynamics_AI_Max_Rate;

———

-- Destination: FD, IOS

I0S_AI_Max Fa.e_Outputs :
Flight_Station_Output_Interface_Types.
IOS_AI Max_Rate;

-- Destination: 1IOS

Navigation AI Max Rate_Outputs :
Flight Station_Output_Interface_Types.
Navigation_AI_Max Rate;

-—- Destination: NAV,IOS

Physical_Cues_AI Max_Rate_Outputs
Flight Station_Output_Interface_Types.
Physical Cues_AI_ Max Rate;

-— Destination: PC, IOS

Propulsion_AI Max Rate_Outputs
Flight_Station_Output_Interface_Types.
Propulsion_AI_Max_Rate;

-— Destination: PRO,IOS
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Radar_AI_Max_Rate_Outputs :
Flight_Station_Output_Interface_Types.
Radar_ Al Max_Rate;

-- Destination: RDR, IOS

-

Visual AI Max_Rate_Outputs :
Flight_Station_Output_Interface_Types.
Visual AI Max_Rate;

-— Destination: VIS, IOS

Weapons_AI Max_Rate_Outputs :
Flight_Station_Output_Interface_Types.
Weapons_AI Max_Rate;

-- Destination: WPN, IOS

--SEND-ON-CHANGE OUTPUTS

Electronic_Warfare Discrete_Input_Change :
Flight_Station_Output_Interface_Types.
Electronic_Warfare Discrete_Input_Llist;

-— Destination: EW,IOS

Flight_Controls_Discrete_Input_Change
Flight_Station_Output_Interface_Types.
Flight_Controls_Discrete_Input_ List;

-- Destination: FC,IOS

Flight_Dynamics Discrete_Input_Change :
Flight_Station_Output_Interface_Types.
Flight_Dynamics_Discrete_Input_List;
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-- Destination: FD,IO0S

Flight_Station_Discrete_Input_Change :
Flight_Station_Output_Interface_Types.
Flight_Station_Discrete_Input_List;

-- Destination: NAV,WPN, IOS

I0S_Discrete_Input_Change :
Flight_Station_Output_Interface_Types.
I0S_Discrete_Input_ List;

~-- Destination: 1I0S

Navigation_Discrete_Input_Change :
Flight_Station_Output_Interface_Types.
Navigation Discrete_Input List;

-- Destination: NAV

Physical Cues_Discrete_Input_Change
Flight_Station_Output_Interface_Types.
Physical_Cues_Discrete_Input_List;

-—- Destination: PHC, IOS

Propulsion_Discrete_Input_Change :
Flight_Station_Output_Interface_Types.
Propulsion_Discrete_Input_List;

-- Destination: PRO,IOS

Radar_Discrete_Input_Change :
Flight_Station_Output_Interface_Types.
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Radar_Discrete_Input_List;

-- Destination: RDR, IOS

Visual_Discrete_Input_Change
Flight_Station_Output_Interface_Types.
Visual_Discrete_Input List;

-— Destination: VIS, I0S

Weapons_Discrete_Input_Change :
Flight_Station_Output_Interface_Types.
Weapons_Discrete_Input_List;

~- Destination: WPN

MFD_Mode_Outputs :
Global Message_Types.
Master_ Mode;

—-- Destination: NAV, WPN

SMS_Mode_Outputs :
Global_Message_Types.
SMS_Submode;

-— Destination: WPN

A_G_WPN_Mode_Outputs :
Global_ Message_Types.
A_G_Weapon_Delivery Mode;

-— Destination: WPN

Stores_Configuration :
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Global_Message_Types.
Weapon_Station_Change;

-- Destination: WPN, I0S

Current_Station_Change_ Of_ State
Global Message_Types.
Stores_Station;

——

~-- Destination: WPN

Weapon_Option_Outputs
Flight_Station_Output_Interface_Types.
Weapon_Station_Option;

~— Destination: WPN

TACAN_Data_Change_Of State :
Flight_Station_Output_Interface_Types.
TACAN Data;

~- Destination: NAV

Current_Jett_Station_Change Of State
Flight_Station_Output_Interface_Types.
Jettison_Station;

~-— Destination: WPN

UFC_Outputs :
Flight_Station_Output_Interface Types.
UFC_Steerpoint_Selection;

-— Destination: NAV
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Switch_Change_Of_State :
t7 "on_Output_Interface_Types.
' )sition;

ion: ENV, FC, IOS

<e_Switch_Change_Of_State :
tation_Output_Interface_Types.
3rake_Position;

ton: FC,I0S
switch_Change_Of_State :
ation_Output_Interface_Types.
cm_Switch;

.on: WPN

(~ _Change_Of_State :
:ation_Output_Inhterface_Types.

_Switch;

on: PRO

ch_Change_Of_ State :
ation_Output Interface_ Types.
witch;

on: PRO

1 _Switch_Change_Of State

ation_Output_Interface_Types.
Fuel Switch;

(“ PRO
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.on_Segment_Training_Mode_Response
rol_Types.
ant_Training_Mode_Response;

ination : IOS
Station_Performance_Test_Response :
rol_Types.

ormance_Test_Response;

ination : IOS
Station_Off_Line_Diagnostic_Response :
rol_Types.

Line_Diagnostic_Response;

Ef “ion : IOS
Station_Remote_Controlled Diagnostic_Response
rol_Types.
te_Controlled_Diagnostic_Response;
ination : IOS
5tation_On_Line_Diagnostic_Response
rol_Types.

:ne_Diagnostic_I .ponse;

tnation : IOS

>tation_Scoring_Response :
col_Types.

(r“,Response;
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-- %2% Unit Name: Flight_Controls_Output_Interface_Types
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 3 August 1993

-—- %2% SCCS Filename: %M%

-~ %2% Delta ID: %1%

-- %2% Delta Date: %G%

-—- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-—- Dby the Flight Controls segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving_Model Types, Global_ Message_ Types and

-— Service_Function_Types.

-- Adaptation:
-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with Engineering Units;
with Global Message_Types;

package Flight_Controls_Output Interface Types is

s A A A SR AR AR SAS AR R Al R R R X RRERERRR R R R R RN EEEEFE R R EIE T I RIS

—— i *

--/ 10.4 Flight Controls Output Interface Types *
- *

s A8 A2 R ARl R 22 X R R R R R R R R EEE R R R R R R R R R R R R R

S A2 222 A AR R AR Z AR R R X R EE ER BEE R R R R R R
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pu——
--/ 10.4.1 Aircraft/Simulator Specific Flight Controls Types
-

PR XS EEEXEREEEAS RS AR AR AR RS R R RSN EE SR

-- Declare all D/Os in the flight station that this segment will

-- turn on or off.

type Flight_Controls Discrete_Outputs is (
Flt _Control_System_Caution_Light,
LE_Flaps_Caution_Light,
Anti_ Skid_Caution_Light,
Hook_Caution_Light,
NWS_Fail_Cauticn_Light,
Stick_Override_Light,
Landing_Gear_Handle_ Light,
Dual FC_Fail Warning Light,
Landing_Gear_Warning Horn,
Takeoff_Landing_Config Warning_Light,
Left_Horizontal Tail Servo_Status_Light,
Right_Horizontal Tail_ Servo_Status_Llight,
Left_Flaperon_Servo_Status_Light,
Right_Flaperon_Servo_Status_Light,
Rudder_Servo_Status_Light,
Right_Standby_Gains_Light,
Pitch_Status_Light,
Yaw_Status_Light,
Roll Status_Light,
FLCC_Data_Word Dot _Light,
ECA_Data_Word Dot _Light,
Rate_Gyro_Speed_Detect_Dot_Light,
Test _Adv_Mal_Light,
Left Wheel Down_Light,
Right Wheel Down_Light,
Nose_Wheel Down_Light,
Speedbrakes_Closed_Indicator,
Speedbrakes Open_Iadicator);

-- Axes which may be trimmed in this aircraft
type Aircraft _Trim is (

Heading,

Pitch,
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Roll);

e T EEEEZEEEEEERREEEEZEERE RN RS R R R R R R RS R ER SRS S

—_——

--/ 10.4.2 Aircraft/Simulator Reusable Flight Controls Types
e

Pt 2 2222222222222 iR 222222 X222 st Rl R R

-- Must declare this size here because Flight_Controls_Discrete_Outputs
-- is used as an index, which forces its representation
Flight_Controls_Discrete_Outputs_Size : constant := §;
for Flight_Controls_Discrete_Outputs’size use

Flight _Controls_Discrete_Outputs_Size;

Number Of_Flight Controls_Discrete_Outputs : constant :=
Flight_Controls_Discrete_Outputs’pos (
Flight_Controls_Discrete_Outputs’last) -
Flight_Controls_Discrete_Outputs’pos (
Flight_Controls_Discrete_Outputs’first) + 1;

O -- Landing gear parameters

type Landing_Gear_State is (
Locked_Up,
Up,
Retracting,
Extending,
Down,
Locked Down);

-- Some segments want landing gear position, while others want
-- landing gear state. We include both.
type Landing_Gear_Parameters is

record

Position : Engineering Units.Normalized;
--0.0=fully retracted,
--1.0=fully extended

State : Landing_Gear_State;

Crab_Angle : Engineering_Units.Signed_Degrees;

- --0.0=no crab angle;
b -- positive (negative) angle indicates gear is pointed
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-- right (left) of x-body axis

. end record;

-- Adapt the declaration of Aircraft_Landing_Gear

-- in Global Message_Types

type Aircraft_Landing_Gear_Status_Array is
array (Global Message_Types.Aircraft_Landing_Gear) of
Landing_Gear_Parameters;

—-- Doors and hatches
type Door_And_Hatch_State is (
Locked Open,
Open,
Opening,
Closing,
Closed,
Locked_Closed) ;

type Door_ Or Hatch_Data is
record
Position : Engineering_Units.Normalized;
(‘ --0.0=fully closed
=-1.0=fully open
State : Door_ And_Hatch_State;
end record;

—-— Adapt the declarstion of Doors_And_Hatches

-- in Global_Message_Types

type Aircraft Door_Status_Array is
array (Global_Message_Types.Aircraft_Doors_And_Hatches) of
Door_Or_Hatch_Data;

-- Brake pressure
type Wheel_ Brake_ Pressure Array is
array (Global Message_Types.Aircraft_Wheel) of Engineering Units.PSI;

-- Secondary control surfaces
—-— Adapt the declaration of Secondary_Control_Surface
—-- in Global_Message_Types
. type Secondary_Control_Surface_Position_Array is
% array (Global_Message_Types.Secondary_Control_Surface) of

A-139




°

D495-10735-~1
20 August 1993

Engineering_Units.Signed_Normalized;
--For cases where the surface moves in (forward) and
--out (aft), 0.0=fully in, forward, or retracted,

--1.0=fully out, aft, or extended.

--For cases where the surface moves up (right) and
--down (left) relative to a streamline position, the
--normalization is based upon the maximum displacement
~--from the streamline position.

--In the case of symmetrical displacement from the
--streamline, -1.0=down (left), 0.0=null, and 1.0=up
--(right).

—-- Aircraft specifics can be added here:
-- Leading Edge Flaps: 0.0 = ? deg; 1.0 = ? deg
-- Speedbrakes: 0.0 = ? deg; 1.0 = ? deg
-- Nosewheel: -1.0 = ? deg; 1.0 = ? deg

Primary control surfaces
Adapt the declaration of Primary_Control_Surface
in Global_Message_Types

type Primary_Control_Surface_Deflection_Array is

array (Global_Message_Types.Primary_Control_Surface) of
Engineering Units.Signed Degrees;

--Positive angle indicates up (right) deflection;
--Negative angle indicates down (left) deflection;
--0.0 degrees indicates the null position.

Cockpit control devices

Adapt the declaration of Cockpit_Control Device
in Global_Message_Types

Message_Types for this aircraft

type Cockpit_Control Device Position_Array is

array (Global_Message_Types.Cockpit_Control Device) of
Engineering_Units.Signed Normalized;

--For cacses where the control device moves forward .
--(right) and aft (left) relative to a null position[
-- -1.0=aft (left), 0.0=null, and l.0=forward (rioht).
-~For cases where the control device moves unilaterally
--from a null position to a maximum position, 0.0=null
--and 1.0=maximum.

A-140




D495-10735-1
20 August 1993

-- Unique control devices
. -- Adapt the declaration of Aircraft_Unique_Control Device

-- in Global_Message_Types

type Unique_Control Device_Position_Array is
array (Global Message_Types.Aircraft_Unique_Control Device) of
Engineering Units.Signed_Normalized;
--For cases where the control device moves forward
--(right) and aft (left) relative to a null position,
-- =-1.0=aft (left), 0.0=null, and 1.0=forward (right).
--For cases where the control device moves unilaterally
--from a null position to a maximum position, 0.0=null
--and 1.0=maximum.

-- Trim

type Aircraft_Trim Position_Array is
array (Aircraft_Trim) of Engineering Units.Signed Normalized;
--For cases where the surface moves up (right) and
--down (left) relative to a null position, the
--normalization is based upon the maximum displacement

--from the null position.
. —--In the case of symmetrical displacement from the
--null, -1.0=down (left), 0.0=null, and 1.0=up (right).

-- Surface tabs

-- Adapt the declaration of Aircraft_Surface_Tab

-- in Global_Message_Types

type Surface_Tab Deflection_Array is
array (Global_Message_Types.Aircraft_Surface_Tab) of
Engineering_Units.Signed Degrees;
--Positive angle indicates up (right) deflection.
--Negative angle indicates down (left) deflection.
--0.0 degrees indicates the null position.

-- Hydraulic components
-- Adapt the declaration of Flight_Controls_Hydraulic_Component
-- in Global Message_Types .
type Flight_Controls Hydraulic_Component_Flow_Array is
array (Global Message_Types.Flight_Controls_Hydraulic_Component)

q of Engineering_Units.Gal_ Per Min;
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-- Pneumatic components

-- Adapt the declaration of Flight_Controls_Pneumatic_Compc- 2nt

-- in Global Message_Types for this aircraft

type Flight _Controls Pneumatic_Component_ Flow_Array is
array (Global Message_Types.Flight_Controls Pneumatic_Component)
of Engineering Units.Ft3_Per Min;

-- Throttles
-- Adapt the declaration of Aircraft_Throttle Lever
-- in Global_Message_Types
type Throttle_ Array is
array (Global_ Message_Types.Aircraft_Throttle Lever) of
Engineering Units.Normalized;
--0.0=minimum throttle,
--1.0=maximum throttle

it 22222 AR 2R AR R R Rl sl X S

—

--/ 10.4.3 Flight Controls Segment Output Records
—_—

——fkkhh kT h kTR h kR hdhkdhddddii

__***************Function:
——

--/ 10.4.3.1 Primary Controls

g,

type Primary Controls Max_Rate is
record
Surface_Deflection : Primary_Control Surface_Deflection Array;
--FL, FS, I0OS, PHC
Cockpit_Control_Position : Cockpit_Control Device Position Array;
--10S
end record;

_..****t*****t***tFunction:

-

--/ 10.4.3.2 Misc Control Devices
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type Misc_Control Devices_Quarter_Rate is
record
Secondary_Control_Surface_Position :
Secondary_Control Surface_Position_ Array;
--FD, FS, I0S, PHC

Aircraft_Landing_Gear_Status : Aircraft_landing_Gear_Status_Array;
--FD, FS, I0S, PHC

Aircraft_Door_Status : Aircraft_Door_Status_Array;
--FD, FS, PHC

Unique_Control Device_Positions : Unique_Control Device Position_Array;
--FD, FS

end record;
-~ SEND-ON-CHANGE

type Arresting Hook_State is (

Up,
Down) ;

—_***************Function:
——

--/ 10.4.3.3 Trim

—_—%

type Trim_Max_Rate is
record
Aircraft_Trim Positions : Aircraft_Trim Position_Array; --FS
Surface_Tab_Deflections : Surface_Tab_Deflection Array; --FD
end record;

—_***************Function:
-

--/ 10.4.3.4 Toe Brakes and Anti-Skid

pp—

record

. type Toe_Brakes_And_Anti_Skid_Quarter_ Rate is
6 Wheel_Brake_Pressure : Wheel_Brake_Pressure_Array; --FD, PHC
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end record;

._..**i********ﬁi**Function:

-

--/ 10.4.3.5 AFCS

unp— 4

type AFCS_Quarter_Rate is
record
Commanded_Throttle Position : Throttle_Array; --FS
end reccrd;

.._***************Function:
R

--/ 10.4.3.6 Hinge Moments

p— 4

-—-NONE

..-***************Function:
4

--/ 10.4.3.7 Flight Controls Support

—-—%

-— ITERATIVE

type Flight “ontrols_Support_Eighth_Rate is
record

Electrical_Loads : Global Message_Types.
Aircraft_Electrical_Bus_Load Array; --FS

Hydraulic_Component_Flows : Flight_Controls_Hydraulic_Component Flow Array;
--FS

Pneumatic_Component_Flows : Flight Controls_Pneumatic_Component Flow_Array;
--FS

end record;

q i —- SEND-ON-CHANGE
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~- See Control_Types for responses to I0S

-- Depending on the implementation, this segment will either send a
-- nunber of these messages:

type Flight Controls_Discrete_Output_And State is
record
Name : Flight Controls_Discrete_Outputs;
State : Base_Types.Discrete_State;
end record;

-- ...0r it will collect them into an array;

subtype Flight Controls_Discrete_Output_Count is
Base_Types.Unsigned_ Integer_32
range l..Number Of Flight_Controls_Discrete_Outputs;

type Flight Controls_Discrete_Output Array is array (
Flight_Controls_Discrete_Output_Count; of
' Flight _Controls Discrete_Output_And State;

-- ...and send the ones which have changed in one of these messages:
type Flight Controls_Discrete_Output List is
record
Number Of DOs : Flight_Controls_Discrete_Output_Count;
Discrete_Outputs : Flight_ Controls_Discrete_Output Array;
end record;

ppuy 22223222 R AR 2R AR R Rl ARl RdR S XE R

—_——

--/ 10.4.4 Flight Controls Representation Specs

—_—

pus 22 228222222l RR R Rdl sl RSl RS X

private

6 _
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-- Declarations to make representation specs more readable

‘ Bytes : constant := 8; -- Bits per byte
Byte_Size : constant := 1 * Bytes;
Word_Size : constant := 4 * Bytes;

-- 10.4.5.1

Number Of Primary_Control_Surfaces : constant :=
Global_ Message_Types.Primary Control_ Surface’pos (
Global_Message_Types.Primary Control_ Surface’last) -
Global_Message_Types.Primary_ Control Surface’pos (
Global_Message_Types.Primary Control_Surface’first) + 1;

Primary Control_Surface_Deflection_Array_Size : constant :=
Number Of Primary_Control_ Surfaces * Word_Size;

for Primary Control_ Surface_Deflection_Array’size use
Primary Control Surface_Deflection_Array Size;

Number Of_ Cockpit_ Control_Devices : constant :=
Global_Message_Types.Cockpit_Control Device’pos (
. Global_Message_Types.Cockpit_Control Device’last) -
(‘ Global_ Message_Types.Cockpit_Control Device’pos (
Global_Message_Types.Cockpit_Control Device’first) + 1;

Cockpit_Control Device_Position_Array_ Size : constant :=
Number Of Cockpit_Control Devices * Word Size;

for Cockpit_Control Device_ Position Array’size use
Cockpit_Control Device_Position_Array Size;

for Primary_Controls_Max_Rate use
record
Surface_Deflection at 0
range O..Primary Control_Surface Deflection_ Array Size-1;
Cockpit_Control Position at
Primary_Control_Surface_Deflection Array Size/Bytes
‘range 0..Cockpit_Control Device_Position_Array Size-1;
end record; '
for Primary_ Controls_Max Rate’size use
Primary_Control_Surface_Deflection_Array Size +
Cockpit_Control Device_Position_Array Size;
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--10.4.3.2

Number Of Secondary_Control_Surfaces : constant :=
Global_Message_Types.Secondary_Control Surface’pos (
Global_Message_Types.Secondary_Control Surface’last) -
Global_Message_Types.Secondary Control Surface’pos (
Global_Message_Types.Secondary_Control Surface’first) + 1;

Secondary_Control_Surface_Position_Array Size : constant :=
Number_ Of Secondary_Control_Surfaces * Word Size;

for Secondary_Control_Surface_Position_Array’size use
Secondary_Control_Surface_Position_Array_Size;

for Landing_Gear_State’size use Byte Size;

-- Note that pad bytes are declared in this record, so that the
-- record can be an element in an array without causing

-- alignment problems.

for Landing_Gear_Parameters use

record
Position at O range 0..Word Size-1;
State at 1 * Word_Size/Bytes range 0..Byte_Size-1;

-- 3 bytes spare
Crab_Angle at 2 * Word_Size/Bytes range 0..Word Size-1;
end record;
Landing_Gear Parameters_Size : constant := 3 * Word_Size;
for Landing_Gear_Parameters’size use Landing_Gear_ Parameters Size;

Number Of_Landing_Gear : constant :=
Global Message Types.Aircraft_Landing Gear’pos (
Global Message Types.Aircraft Landing Gear’last) -
Global Message_Types.Aircraft_Landing Gear’pos (
Global Message_Types.Aircraft Landing Gear’first) + 1;

Aircraft_Landing_Gear Status_Array Size : constant :=
Number Of Landing_Gear * Landing_Gear_Parameters Size;

for Aircraft_Landing_Gear_Status Array’size use
Aircraft_Landing_Gear_Status_Array_Size;

for Door_And_Hatch_State’size use Byte Size;

-— Note that pad bytes are declared in this record, so that the
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-- record can be an element in an array without causing
-- alignment problems.

for Door_Or_ Hatch_Data use

record
Position at 0 range 0..Word_Size-1;
State at Word_Size/Bytes range 0..Byte Size-1;

-- 3 bytes spare
end record;
Door_Or_Hatch Data_Size : constant := 2 * Word_Size;
for Door_Or_Hatch_Data’size use Door_Or_ Hatch_Data_Size;

Number Of Doors_And_Hatches : constant :=
Global_Message_Types.Aircraft_Doors_And_ Hatches’pos (
Global Message_Types.Aircraft_Doors_And_Hatches’last) -
Global_ Message_Types.Aircraft_Doors_And Hatches’pos (
Global_Message_Types.Aircraft_Doors_And_Hatches’first) + 1;

Aircraft_Door_Status_Array Size : constant :=
Number Of Doors_And Hatches * Door Or_Hatch Data_Size;
for Aircraft_Door_Status_Array’size use
Aircraft_Door_Status_Array_Size;

Number_ Of_ Aircraft_Unique_Control_Devices : constant :=
Global_ Message_Types.Aircraft_Unique_Control Device’pos (
Global Message_Types.Aircraft_Unique_Control Device’last) -
Global Message_Types.Aircraft_Unique_Control_Device’pos (

Global Message_Types.Aircraft_Unique_Control Device’first) + 1;

Unique_Control Device_Position Array_Size : constant :=
Number_ Of_ Aircraft_Unique_Control_Devices * Word Size;

for Unique_Control_Device_Position_Array’size use
Unique_Control Device_Position_Array Size;

for Misc_Control_ Devices_Quarter_Rate use
record
Secondary_Control_Surface_Position
at 0
range 0..Secondary_Control_Surface_Position_Array Size-1;
Aircraft_Landing_Gear_Status
at Secondary Control_ Surface_ Position Array Size/Bytes
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range 0..Aircraft_Landing_Gear_Status_Array_Size-l;
Aircraft_Door_Status
at Secondary_Control_Surface_Position_Array_Size/Bytes +
Aircraft_Landing_Gear_ Status_Array_Size/Bytes
range 0..Aircraft Door_Status_Array_Size-1;
Unique_Control_Device_Positions
at Secondary_Control_Surface Position_ Array Size/Bytes +
Aircraft_Landing_Gear_Status_Array Size/Bytes +
Aircraft_Door_Status_Array_Size/Bytes
range 0..Unique_Control Device_Position_Array_Size-1;
end record;
for Misc_Control_Devices_Quarter_ Rate’size use
Secondary Control Surface_Position_Array Size +
Aircraft_Landing_Gear_ Status_Array_Size +
Aircraft_Door_Status_Array_Size +
Unique_Control_Device Position_ Array_Size;

Arresting_Hook_State_Size : constant := Byte_Size;
for Arresting Hook_State’size use Arresting_Hook_State_Size;

-- 10.4.3.3
Aircraft_Trim Size : constant := Byte_Size;
for Aircraft_Trim’size use Aircraft_Trim Size;

Number Of Aircraft_Trims : constant :=
Aircraft Trim’pos (Aircraft Trim’last) -
Aircraft Trim’pos (Aircraft Trim’first) + 1;

Aircraft_Trim_Position_Array Size : constant :=
Number Of Aircraft_Trims * Word Size;

for Aircraft_Trim_Position_Array’size use
Aircraft Trim Position_Array_Size;

Number Of Aircraft_Surface_Tabs : constant :=
Global_Message_Types.Aircraft_Surface_Tab’pos (
Global Message_Types.Aircraft_Surface Tab’last) - .
Global Message_Types.Aircraft_Surface Tab’pos ( .
Global Message_Types.Aircraft_Surface Tab’first) + 1;

Surface_Tab_Deflection_Array Size : constant :=
Number Of Aircraft_Surface_Tabs * Word_Size;
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for Surface_Tab_Deflection_Array’size use
Surface_Tab_Deflection_Array_Size;
‘ for Trim_Max_Rate use
record
Aircraft_Trim_Positions
at 0
range 0..Aircraft_Trim Position_Array Size-1;
Surface_Tab_Deflections
at Aircraft_Trim Position_Array Size/Bytes
range 0..Surface_Tab_Deflection_Array Size-1;
end record;
for Trim_Max_ Rate’size use
Aircraft_Trim Position_Array Size +
Surface_Tab _Deflection_Array_Size;

-- 10.4.3.4
Number Of Aircraft_Wheels : constant :=
Global Message_Types.Aircraft_Wheel’pos (
Global Message_Types.Aircraft_Wheel’last) -
Global Message_Types.Aircraft_Wheel’pos (
‘ Global Message_Types.Aircraft_Wheel’first) + 1;

Wheel Brake_Pressure_Array_Size : constant :=
Number Of Aircraft_Wheels * Word_Size;

for Wheel Brake_Pressure Array’size use
Wheel Brake Pressure_ Array Size;

for Toe_Brakes_And_Anti Skid Quarter_Rate use
record
Wheel Brake_Pressure at 0 range 0..Wheel Brake Pressure_Array Size-1;
--FD, PHC
end record;
for Toe_Brakes_And_Anti_Skid Quarter_ Rate’size use
Wheel Brake Pressure_ Array Size;

~- 10.4.3.5
Number Of Aircraft_ Throttle Levers : constant :=
Global Message_Types.Aircraft_Throttle_Lever’'pos (
Global Message_ Types.Aircraft Throttle_Lever’last) -
% Global Message_Types.Aircraft_Thiottle_Lever’pos (

A-150




1;

D495-10735-1
20 August 1993

Global_Message_Types.Aircraft_Throttle_Lever’first) + 1;

Throttle Array_Size : constant :=
Number Of Aircraft Throttle_Levers * Word Size;
for Throttle_ Array’size use Throttle_Array Size;

for AFCS_Quarter_Rate use
record
Commanded Throttle Position at 0 range 0..Throttle_Array Size-1;
end record;
for AFCS_Quarter_Rate’size use Throttle_Array_ Size;

-- 10.4.3.7
Aircraft_Electrical Bus_Load Array_Size : constant :=
Global Message_Types.Aircraft_Electrical_Bus_Load_Array_ Size;

Number_ Of Flight_Controls_Hydraulic_Components : constant :=
Global_Message_Types.Flight Controls_Hydraulic_Component’pos (
Global Message_Types.Flight_Controls_Hydraulic_Component’last) -
Global Message_Types.Flight_Controls_Hydraulic_Component’pos (
Global Message_Types.Flight Controls_Hydraulic_Component’first) +

Flight_Controls_Hydraulic_Component_ Flow_Array Size : constant :=
Number Of Flight_ Controls_Hydraulic_Components * Word Size;

for Flight_Controls_Hydraulic_Component Flow Array’size use
Flight_Controls_Hydraulic_Component Flow_Array_Size;

Number Of Flight_Controls_Pneumatic_Components : constant :=
Global Message_Types.Flight Controls_Pneumatic_Component’pos (
Global_ Message Types.Flight Controls_Pneumatic_Component’last) -
Global_ Message_Types.Flight Controls_Pneumatic_Component’pos (
Global Message_Types.Flight Controls Pneumatic_Component’first) +

Flight_ Controls_Pneumatic_Component_Flow Array Size : constant :=
Number Of Flight Controls Pneumatic_Components * Wbrd_Size;

for Flight_Controls_Pneumatic_Component_ Flow_Array’size use
Flight_Controls_Pneumatic_Component Flow Array_Size;

for Flight_Controls_Support Eighth_Rate use
record
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Electrical_Loads
at 0
range 0..Aircraft_Electrical_Bus_Load_Array_Size-1;
Hydraulic_Component_Flows
at Aircraft_Electrical_ Bus_Load Array_Size/Bytes
range 0..Flight_Controls_Hydraulic_Component_Flow_Array Size-1;
Pneumatic_Component_ Flows
at Aircraft_Electrical Bus_Load_Array_Size/Bytes +
Flight_Controls_Hydraulic_Component Flow_Array Size/Bytes
range 0..Flight Controls_Pneumatic_Component Flow_Array Size-1;
end record;
for Flight_Controls_Support_Eighth_Rate’size use
Aircraft_Electrical Bus_Load_Array Size +
Flight_Controls_Hydraulic_Component Flow_Array_ Size +
Flight_Controls_Pneumatic_Component_Flow_Array_Size;

for Flight_Controls_Discrete_Output And_State use
record
Name at O
range 0..Flight_Controls_Discrete_ Outputs_Size-1;
State at Flight Controls_Discrete_Outputs_Size/Bytes
range 0..Byte Size-1;
end record;
Flight_Controls_Discrete_Output_And_State_Size : constant
Flight_Controls_Discrete_Outputs_Size + Byte_Size;
for Flight_Controls Discrete Output_And State’size use
Flight_Controls_Discrete_Output_And_State_Size;

Flight_Controls_Discrete_Output_Array Size : constant :=
Flight_Controls_Discrete_Output_And_State_Size *
Number Of Flight Controls_Discrete_Outputs;

for Flight_Controls_Discrete_ Output Array’size use
Flight Controls_Discrete_Output_Array Size;

for Flight_Controls Discrete Output List use
record )
Number_ Of DOs at 0 range 0..Word;Size-1;
Discrete_Outputs at Word_Size/Bytes range O..
Flight_Controls_Discrete Output Array_ Size-1;
end record;
for Flight_Controls_Discrete_ Output_List’size use
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Flight Controls_Discrete_Output_Array Size + Word_Size;

. end Flight Controls_Output_Interface_Types;
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-- %2% Unit Name: Flight_Controls_Output_Interface
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-— %2Z% Unit 1ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.
-- %Z% Date of Origin: 12 August 1993

-- %2Z% SCCS Filename: $M%

-- %2% Delta ID: $I%

-- %Z% Delta Date: %G%

-- %2% Current Release: %R%

—-= Purpose: :
-- This package specifies all the message objects which are sent by the
-- Flight_Controls segment.

-- Adaptation:

-—- The first step in adaptation is to determine which of the functions
-- 1in this segment will not be performed, based on simulator
requirements.

-- The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-~ "Destination:" and the abbreviations of the segment (s) which receive
-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-~ then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

with Flight Controls_Output_Interface_Types;
with Control_Types; :
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package Flight Controls_Output_Interface is

. _-*t***t**t**t*iti**t**ttt**ﬁ****'*ttt*tt*t*ittttttittt*t*t*'t
p——— *
--/ 10.5 Flight Controls Output Interface *
—_— *

__t************i*********************i****tﬁ***t****t*tf****t*

_._***************Function:

-_—

--/ 10.5.1 Primary Controls

——

Primary_Controls_Max_ Rate_Outputs :
Flight_Controls_Output_Interface_Types.
Primary_Controls_Max Rate;

-- Destination: ENV, FD, FS, I0S, PHC

__'k**************Function:
—_

--/ 10.5.2 Misc Control Devices

—_—

Misc_Control_Devices_Quarter Rate_Outputs :
Flight Controls_Output_Interface_Types.
Misc_Control_Devices_Quarter_ Rate;

-—- Destination: ENV, FD, FS, I0S, PHC

—-— SEND-ON-CHANGE OUTPUTS
Current_ Arresting_Hook_State :

Flight_Controls_Output_Interface_Types.
Arresting_Hook_State;
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-- Destination: ENV, FD, FS

-_*iiti****tt****f‘unction:
-——

--/ 10.5.3 Trim

—

Trim_Max_Rate_Outputs
Flight_Controls_Output_Interface_Types.
Trim_Max_Rate;

-- Destination: FD, FS

__***************Function:

—

--/ 10.5.4 Toe Brakes and Anti-Skid

—_

Toe_Brakes_And_Anti_Skid Quarter_ Rate_Outputs :
Flight_Controls_Output_Interface_Types.
Toe_Brakes_And Anti Skid Quarter_Rate;

~- Destination: FD, PHC

__***************Function:

—

~-/ 10.5.5 AFCS

——

AFCS_Quarter_Rate_Outputs
Flight_Controls_Output_Interface_Types.
AFCS_Quarter_Rate;

-~ Destination: FS
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.._*'ttt**ttt't'*'Function:

——

--/ 10.5.6 Hinge Moments

—_—

—-~NONE

..-***i***t*******?unction:
pup—

--/ 10.5.7 Flight Controls Support

-

Flight_Controls_Support_Eighth_ Rate Outputs
Flight_Controls OQutput_Interface_Types.
Flight_Controls_Support_ Eighth Rate;

-- Destination: FS

-— SEND-ON-CHANGE OUTPUTS

Flight_Controls_Discrete_Output_Change :
Flight_Controls_Output_Interface_Types.
Flight_Controls_Discrete_Output_List;

-—- Destination: FS

-

Flight_Controls_Segment_Simulation_State_Response :

Control Types.
Segment_Simulation_State_Response;

-— Destination : IOS

Flight_Controls_Segment_ Training Mode_Response

Control_ Types.
Segment_Training Mode_Response;
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-~ Destination : IOS

Flight_Controls_Performance_Test_Response
Control_ Types.
Performance_Test_Response;

-- Destination : IOS

Flight Controls_Off_Line_Diagnostic_Response :
Control_ Types.
Off Line_Diagnostic_Response;

-~ Destination : IOS

Flight Controls_Remote_Controlled Diagnostic_Response
Control_Types.
Remote_Controlled Diagnostic_Response;

-—- Destination : IOS

Flight_Controls_On_Line_Diagnostic_Response
Control_Types.
On_Line_Diagnostic_Response;

-- Destination : IOS

Flight Controls_Scoring_Response :
Control_Types.
Scoring_ Response;

~— Destination : I10S

pu—

end Flight_Controls_Output_Interface;
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-- %2% Unit Name: Flight_Dynamics_Output_Interface_Types
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit ID: «tbd)

-- %2Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 3 August 1993

-- %2% SCCS Filename: M5

-~ %2% Delta ID: $I%

-- %2% Delta Date: %63

P
e

—-— %72% Current Release: %R

-- Purpose:
-- This package specifies types for messsjes which are output only
-- by the Flight Dynamics segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving Model_Types, Global Message_Types and

-- Service_Function_Types.

-— Adaptation:
-~ The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are desigued
-— to require little or no modification.

with Base_Types;
with Engineering Units;
with Global_ Message Tyres;

package Flight Dynamics_Output_Interface Types is

s 222222 E R ARl SRl SRERR XA R R R R R K R B B K XRE R

— ’ »
--/ 10.€ Flight Dynamics Output Interface Types *
— *

e 2222 S R R R RS Rt EREXXSARRR LR R EE SR IR L XX TR E R R E R IR

s 22220 2822222222222 X222 XXX 2 R R R XX
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-

--/ 10.6.1 Aircraft/Simulator Specific Flight Dynamics Types

-

punn 2 2222202220l RRRR Rl RsRRRRlRsRRs RS A

type Touchdown_Location is (
Left Wheel,
Right_Wheel,
Left_Wing,
Right_Wing,
Tail,
Nose) ;

pane 2 2222222222l RA R RS R AR SRR R X X

—_—

--/ 10.6.2 Aircraft/Simulator Reusable Flight Dynamics Types
—_——

——Fhk A A A A AN A AN AT A AN AN AR AN

type Flight_Dynamics_Hydraulic_Component_ Flow_Array is
array (Global_Message_Types.Flight Dynamics_Hydraulic_Component)
of Engineering Units.Gal_Per Min;

type Buffet_ Status is
record

Buffet_Vibration : Global_ Message_Types.Vibration_Characteristics;
—=PHC

Buffet_State : Base_Types.Discrete_State; --PHC
end record;

type Touchdown_State is (
In Air,
On_Ground,
On_Sea);

type Wheel_ Status_Data is

record
Wheel Speed : Engineering_Units.RPM; --PHC, FC
Tire Blow_Out : Base_Types.Discrete_State; --PHC
Tire_Slip Angle : Engineering Units.Degrees; --PHC
Tire_Skid : Base_Types.Discrete_State; --PHC, FC
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end record;

type Landing_Gear_Compression_Rate_Array is
array (Global Message_Types.Aircraft_Landing_Gear) of
Engineering Units.Feet_Per_Sec;

type Weight_On_Wheels_Array is
array (Global Message_Types.Aircraft_Landing_Gear) of
Base_Types.Discrete_State;

type Wheel Status_Array is
array (Global Message_Types.Aircraft_Wheel) of Wheel Status_Data;

S A AR RS LA RS RS Rl l R R RS RAR AR X X

pum—

--/ 10.6.3 Flight Dynamics Segment Output Records
—_—

e 22222 AR SRR Rl Rl X R AR R X X

_-**********t****Function:

—_—

--/ 10.6.3.1 Equations of Motion

—

type Equations_Of Motion_Max_Rate is

record

Flight_Parameters_Wind Axis : Engineering Units.
Angular Position_Components;
--FC, IOS,NAV,PHC, WPN

Ownship Angular_Acceleration ¢ Engineering_Units.
Angular_Acceleration_Components;
--PHC

Ownship_Angular_Position : Engineering Units.
Angular_Position_Components;
--PHC, NAV '

Ownship_Angular Velocity : Engineering_Units.

Angular_Velocity Components;
--10S, NAvV, PRO, VIS, FC
Ownship_Attitude_Relative_To Deck : Engineering Units.
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Ownship Earth_Axis_Position

Ownship Earth_Axis_Velocity

Ownship_Linear_ Acceleration

Ownship Linear Velocity

Buffet Output

end record;
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Angular_ Position_Components;

--NAV

Engineering_Units.

Earth_Acceleration_Components;

Engineering_Units.

Earth_Position_Components;
--EW, IOS, NAV.RDR, VIS

Engineering Units.

Earth_Velocity Components;

_—Ew, IOS, NA [4
Engineering_Units.

RDR

Linear_Acceleration_Components;

--NAV, PHC

: Engineering_Units.

Linear_Velocity_Components;

-=NAV
: Buffet_Status;
--PHC

type Equations_Of Motion_Quarter_Rate is

record
Equivalent_Airspeed
Mach Number
PHC, NAV

Ground_Speed
EW

True_Airspeed
EW, NAV

end record;

-- SEND-ON-CHANGE

Engineering Units.Knots;
Engineering_Units.Mach_Range;

Engineering_Units.Knots;

Engineering Units.Knots;

--PHC
- FC, PRO'

--PHC, NAV,

—-—-WPN, PRO,

type Stall Onset_Flags is (No_Stall_Onset, Stall Onset);

__.************ﬁ**Function:

—

--/ 10.6.3.2 Weight and Balance

pu—
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type Weight_And Balance_Eighth_ Rate is

record

Aircraft_Gross_Weight : Engineering Units.Pounds;
--10Ss

Electrical_Loads ¢ Global Message_Types.
Aircraft_Electrical_ Bus_Load_Array;
--FS

Hydraulic_Component Flows : Flight Dynamics Hydraulic_Component Flow Array;
--FS

Fuel Tank Data : Global Message_Types.Fuel Tank_Quantity Array;
--FS

Ownship CG_Position : Engineering_Units.Linear_Position_Components;
--FS, 1I0S

end record;

_-***************Function:

pp—

--/ 10.6.3.3 Forces and Moments

—_—

type Forces_And Moments_Eighth Rate is

record

Landing_Gear_ Compression_Rate : Landing_Gear_Compression_Rate_Array;
—--PHC

Normal Load_Factor : Engineering Units.Gravity;
--FC, PHC

Ownship Drift Rate : Engineering_pnits.Linear_yelocity_Components;
--10S8

Weight On_Wheels : Weight _On_Wheels Array;
--FC, PRO, WPN, NAV, PHC, FS

Wheel Status : Wheel_Status_Array;
--FC, PHC

end record;

~— SEND-ON-CHANGE

type Touchdown_Data is
record
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Location : Touchdown_Location;
State : Touchdown_State;
end record;

——*wxxkwnxxkwer*x*Function:

p— 4

--/ 10.6.3.4 Envelope Violation

—_—

--SEND-ON-CHANGE ONLY

type Structural_Crash_Flags is (No_Crash, Crash);

__**********t****Function:

— 4

--/ 10.6.3.5 Flight Dynamics Support

punp—

-—- See Control_Types for responses to IOS

.t A ARl EREER R EFUEREEFJIR R R

—

--/ 10.6.4 Flight Dynamics Representation Specs

—_—

At Al sl sl SRl R R aXa R SR R EEER ZRERPE FEFR PRI

private

—-— Declarations to make representation specs more readable

constant := 8; -- Bits per byte
Byte_Size constant := 1 * Bytes;
Halfword Size : constant := 2 * Bytes;
Word_Size : constant := 4 * Bytes;

Bytes

Angular_Position_Components_Size : constant :=

Engineering_Units.Angular_Position_Components_Size;
Angular_Acceleration_Components_Size : constant :=
Engineering Units.Angular_Acceleration_Components_Size;
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Angular Velocity_Components_Size : constant :=
Engineering_Units.Angular_Velocity_ Components_Size;
Earth_Acceleration_Components_Size : constant :=
Engineering_Units.Earth_Acceleration_Components_Size;
Earth_Position_Components_Size : constant :=
Engineering_Units.Earth_Position_Components_Size;
Earth Velocity Components_Size : constant :=
Engineering Units.Earth_Velocity Components_Size;
Linear_ Acceleration_Components_Size : constant :=
Engineering Units.Linear_ Acceleration_Components_Size;
Linear Velocity Components_Size : constant :=
Engineering_Units.Linear_Velocity Components_Size;
Linear_Position_Components_Size : constant :=
Engineering Units.Linear_ Position_Components_Size;
Vibration_Characteristics_Size : constant :=
Global Message_Types.Vibration_Characteristics_Size;
Aircraft_Electrical Bus_Load_Array Size : constant :=
Global_Message_Types.Aircraft_Electrical Bus_Load_Array Size;
Fuel Tank_Quantity Array Size : constant :=
Global_Message_Types.Fuel_ Tank_Quantity Array_Size;

-- 10.6.3.1
for Buffet_Status use
record
Buffet Vibration at 0
range 0..Vibration_Characteristics_Size-1;
Buffet State at Vibration_Characteristics_Size/Bytes
range 0..Byte_Size-1;
end record;
Buffet_ Status_Size : constant :=
Vibration_Characteristics_Size + Byte Size;
for Buffet_Status’size use Buffet_ Status_Size;

for Equations Of Motion_Max_Rate use
record
Flight_Parameters_Wind_Axis
at 0
range 0..Angular_Position_Components_Size-1;
Ownship_Angular_ Acceleration
at Angular Position_Components_Size/Bytes
range 0..Angular_Acceleration_Components_Size-1;
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Ownship_Angular_Position
at Angular_Position_Components_Size/Bytes +
Angular Acceleration_Components_Size/Bytes
range 0..Angular_Position_Components_Size-1;
Ownship_Angular_Velocity
at Angular_Position_Components_Size/Bytes +
Angular_Acceleration_Components_Size/Bytes +
Angular Position_Components_Size/Bytes
range 0..Angular_Velocity Components_Size-1;
Ownship_Attitude_Relative_ To_Deck
at Angular_Position_Components_Size/Bytes +
Angular Acceleration_Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Angular_Velocity_Components_Size/Bytes
range 0..Angular Position_Components_Size-1;
Ownship Earth Axis_Acceleration
at Angular_Position_Components_Size/Bytes +
Angular Acceleration_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Angular_Velocity_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes
range 0..Earth_Acceleration_Components_Size-1;
Ownship Earth_Axis_Position
at Angular Position_Components_Size/Bytes +
Angular Acceleration_Components_Size/Bytes +
Angular_ Position_Components_Size/Bytes +
Angular Velocity_Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Earth Acceleration_Components_Size/Bytes
range 0..Earth_Position_Components_Size-1;
Ownship_ Earth_ Axis Velocity
at Angular Position_Components_Size/Bytes +
Angular_Acceleration_Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Angular_Velocity_Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Earth_Acceleration_Components_Size/Bytes +
Earth_Position_Components_Size/Bytes
range 0..Earth_Velocity Components_Size-1;
Ownship_Linear_Acceleration
at Angular Position_Components_Size/Bytes +
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Angular_Acceleratibn_pomponents_Size/Bytes +
Angular_ Position_Components_Size/Bytes +
. Angular _Velocity Components_Size /Bytes +
Angular_Position_Components_Size/Bytes +
Earth_Acceleration_Components_Size/Bytes +
Earth_Position_Components_Size/Bytes +
Earth _Velocity_Components_Size/Bytes
range 0..Linear Acceleration_Components_Size-1;
Ownship_ Linear Velocity
at Angular_Position_Components_Size/Bytes +
Angular_Acceleration_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Angular Velocity_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Earth_Acceleration_Components_Size/Bytes +
Earth_Position_Components_Size/Bytes +
Earth Velocity_Components_Size/Bytes +
Linear_Acceleration_Components_Size/Bytes
range 0..Linear_Velocity_Components_Size-1;
Buffet Output
, at Angular_Position_Components_Size/Bytes +
O Angular_Acceleration_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Angular_Velocity_Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Earth_Acceleration_Components_Size/Bytes +
Earth Position Components_Size/Bytes +
Earth Velocity Components_Size/Bytes +
Linear_ Acceleration_Components_Size/Bytes +
Linear Velocity Components_Size/Bytes
range 0..Buffet_ Status_Size-1;
end record;
for Equations_Of Motion_Max_Rate’size use
Angular_Position_Components_Size +
Angular_Acceleration_Components_Size +
Angular Position_Components_Size +
Angular Velocity Components_Size +
Angular Position_Components_Size +
Earth_Acceleration_Components_Size +
Earth_Position_Components _Size +
Earth_Velocity Components_Size +
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Linear_Acceleration_Components_Size +
Linear_Velocity_Components_Size +
Buffet_Status_Size;

for Equations_Of Motion_Quarter_Rate use

record
Equivalent_Airspeed at 0 range 0..Word Size-1;
Mach_Number at 4 range 0..Word Size-1;
Ground_Speed at 8 range 0..Word Size-1;
True_Airspeed at 12 range 0..Word_Size-1;

end record;
for Equations_Of_ Motion_Quarter Rate’size use
4 * Word_Size;

for Stall Onset_Flags’size use 8;

--10.6.3.2

Number Of_ Flight_Dynamics_Hydraulic_Components : constant :=
Global_Message_Types.Flight_Dynamics_Hydraulic_Component'pos (
Global_Message_Types.Flight_Dynamics_Hydraulic_Component’last) -
Global_Message_Types.Flight_Dynamics_Hydraulic_Component'pos (
Global_Message_Types.Flight Dynamics_Hydraulic_Component’ first) +

Flight Dynamics_Hydraulic_Component_ Flow_Array Size : constant :=
Number Of_ Flight_Dynamics_Hydraulic_Components * Word_Size;

for Flight_Dynamics_Hydraulic_Component Flow Array’size use
Flight Dynamics_Hydraulic_Component_Flow Array Size;

for Weight_And Balance_Eighth_Rate use
record
Aircraft_Gross_Weight
at 0
range 0..Word Size-1;
Electrical_ Loads
at Word_Size/Bytes )
range 0..Aircraft_Electrical_Bus_Load Array Size-1;
Hydraulic_Component_ Flows
at Word_Size/Bytes +
Aircraft_Electrical_ Bus_Load_Array Size/Bytes
range 0..Flight Dynamics_Hydraulic_Component_Flow_Array Size-1;
Fuel Tank_Data
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at Viord_Size/Bytes +
Aircraft_Electrical_ Bus_Load_Array_Size/Bytes +
Flight_Dynamics_Hydraulic_Component_Flow_Array_Size/Bytes
range 0..Fuel Tank_Quantity Array_Size-l;
Ownship CG_Position
at Word_Size/Bytes +
Aircraft_Electrical Bus_Load Array_ Size/Bytes +
Flight Dynamics_ Hydraulic_Component Flow_ Array_Size/Bytes +
Fuel_ Tank_Quantity_ Array_Size/Bytes
range 0..Linear_Position_Components_Size-1;
end record;
for Weight_And_Balance_Eighth_Rate’size use
Word_Size +
Aircraft_Electrical_Bus_Load_Array Size +
Flight Dynamics_Hydraulic_Component_ Flow_Array Size +
Fuel Tank_Quantity Array Size +
Linear_Position_Components_Size;

-- 10.6.3.3

Number Of Landing Gear : constant :=
Global_Message_Types.Aircraft_Landing Gear’pos (
Global_ Message_Types.Aircraft_Landing_Gear’last) -
Global_Message_Types.Aircraft_Landing_Gear’pos (
Global Message_Types.Aircraft_Landing_Gear’'first) + 1;

Landing_Gear_Compression Rate Array_Size : constant :=
Number Of_Landing_Gear * Word_Size;

for Landing_Gear_Compression_Rate_Array’size use
Landing_Gear_Compression Rate_Array Size;

Weight_On_Wheels Array Size : constant :=
Number Of Landing_Gear * Byte_Size;

for Weight_On_Wheels_Array’size use
Weight_On_Wheels Array_ Size;

for Wheel Status_Data use

record
Wheel_ Speed at 0 range 0..Word_Size-1;
Tire_Slip_Angle at 1 * Word Size/Bytes range 0..Word Size-1;
Tire_Skid at 2 * Word Size/Bytes range 0..Byte_Size-1;

-- 3 bytes spare
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end record;
Wheel_Status_Data_Size : constant := 3 * Word_Size;
for Wheel_Status_Data’size use Wheel_Status_Data_Size;

Wheel Status_Array Size : constant :=
Number Of Landing_Gear * Wheel Status_Data_Size;
for Wheel_Status_Array’size use Wheel Status_Array Size;

for Forces_And_Moments_Eighth_Rate use
record
Landing_Gear_Compression_Rate
at 0
range 0..Landing_ Gear_Compression_Rate_Array Size-1;
Normal Load_ Factor
at Landing_Gear_Compression_Rate_Array Size/Bytes
range 0..Word_Size-1;
Ownship Drift_Rate
at Landing_Gear_Compression_Rate_Array Size/Bytes +
Word_Size/Bytes
range 0..Linear_Velocity_ Components_Size-1;
Weight_On_Wheels
at Landing_Gear_Compression_Rate_Array Size/Bytes +
Word_Size/Bytes +
Linear_Velocity Components_Size/Bytes
range 0..Weight On_Wheels_Array_ Size-1;
-- one byte spare
Wheel Status
at Landing_Gear_Compression_Rate_Array Size/Bytes +
Word Size/Bytes +
Linear_ Velocity Components_Size/Bytes +
Weight_On_Wheels Array_Size/Bytes +
Byte Size/Bytes
range 0..Wheel_Status_Array_Size-1;
end record;
for Forces_And_Moments_Eighth_Rate’size use
Landing_Gear_Compression_Rate Array Size +
Word_Size +
Linear_Velocity Components_Size +
Weight On_Wheels_Array Size +
Byte_Size +
Wheel_Status_Array Size;
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for Touchdown_Location’size use 8;

for Touchdown_Data use

record
Location at 0 range 0..Byte_Size-1;
State at 1 range 0..Byte_Size-1;

end record;
for Touchdown_Data’size use 2 * Bytes;

-- 10.6.3.4
for Structural Crash_Flags’size use 8;

end Flight_ Dynamics_Output_Interface_Types;
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-- %2% Unit Name: Flight_Dynamics_Output_Interface

-- %Z% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %Z% Unit 1ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 12 August 1993
-— %Z% SCCS Filename: $M%
-- %2% Delta ID: %1%
-- %Z% Delta Date: %G%
-- %2% Current Release: %R%

-- Purpose:
-—- This package specifies all the message objects which are sent by the
-- Flight_Dynamics segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.

-- The messages associated with these func*ions need not be sent, and
-- should therefore be deleted or commented out.

-~ Each mescage declaration is followed .y a comment line containing
-- T"Destination:"™ and the abbreviations of the segment (s) whic receive
-- this message. These comments should be modified to accoiv... »>r

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is abcant,
-- then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-— destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-— it is clear that this message need not be sent, and the message
-—- object declaration itself may be commented out or deleted.

with Flight_Dynamics_Output_Interface_Types;
with Control_Types;
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package Fl.ght_Dynamics_Output_Interface is

PSR 2 A X EEAREREEREAEA RS RN AR SRR A SRR R RSl ll Rl Rl RSl Rl Rl Rl R R RE S

——
-~/ 10.7 Flight Dynamics Output Interface *
e *

P T EIEEEIEEEZEEEAREZEERR AR RS R A AR Rl Al AR SRR RSl RRlRRS R R

e—kR A FAE RN E RN RTRND NI ON

——

-~/ 10.7.1 Equations of Motion

pp— 4

Equations_Of Motion Max Rate_Outputs
Flight Dynamics_Output_Interface_Types.
Equations_Of Motion_Max_Rate;

-- Destination: ENV, EW,FC, IOS,NAV,PHC,PRO,RDR,VIS, WPN

Equations_Of Motion_Quarter Rate_ Outputs
Flight Dynamics_Output_Interrace_Types.
Equations_Of Motion_ Quarter_ Rate;

-- Destination: ENV, EW, FC, IOS, NAV, PHC, PRO, WPN

—- SEND-ON-CHANGE OUTPUTS

Stall_Onset
Flight Dynamics_Output_Interface_Types.
Stall_Onset_Flags;

-- Destination: NAV

__‘itﬁ**i**ﬁ*ﬁi***Function:

—
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--/ 10.7.2 Weight and Balance

P

Weight_And_Balance_Eighth_Rate_Outputs
Flight_Dynamics_Output_Interface_Types.
Weight And Balance_Eighth Rate;

-- Destination: FS, I0S, NAV

e *xekkkw kR NER***PUNCLiON:

—

--/ 10.7.3 Forces and Moments

pu—— 4

Forces_And_Moments_Eighth_Rate_Outputs :
Flight_Dynamics_Output_Interface_Types.
Forces_And Moments Eighth_Rate;

-- Destination: FC, FS, NAV, PHC, PRO, WPN

—-— SEND-ON-CHANGE OUTPUTS

Touchdown_Message :
Flight_Dynamics_Output_Interface_Types.
Touchdown_Data;

-- Destination: VIS, 10S, FS, FC

..-***************Function:

—_——

--/ 10.7.4 Envelope Violation

——

--SEND-ON-CHANGE OUTPUTS

Ownship_Structural Crash :
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Flight_Dynamics_Output_Interface_Types.
Structural_Crash_Flags;

-- Destination: ENV, IO0OS

__**'.************Function:

—_—

--/ 10.7.5 Flight Dynamics Support

-

—-- SEND-ON-CHANGE OUTPUTS

Flight Dynamics_Segment_Simulation_State_Response :
Control_Types.
Segment_Simulation_State_Response;

~—- Destination : IOS

Flight_Dynamics_Segment_ Training_Mode_Response :
Control_Types.
Segment_Training_Mode_Response;

-- Destination : IOS

Flight Dynamics_Performance_Test_Response :
Control Types.
Performance_Test_Response;

-— Destination : IOS

Flight Dynamics_Off Line_Diagnostic_Response :
Control_Types.
Off Line_Diagnostic_Response;

-- Destination : IOS
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Flight_Dynamics_Remote_Controlled_Diagnostic_Response :
Control_Types.
Remote_Controlled _Diagnostic_Response;

-- Destination : IOS

Flight_Dynamics_On_LlLine_Diagnostic_Response :
Control_Types.
On_Lline_Diagnostic_Response;

—- Destination : IOS

Flight Dynamics_Scoring_Response :
Control_Types.
Scoring_Response;

-—~ Destination : IOS

—_—

end Flight Dynamics_Output_Interface;
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-- %2% Unit Name: Propulsion_Output_Interface_Types
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit ID: {tbd)

-- %2Z2% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 3 August 1993

~- %Z% SCCS Filename: $M%

-- %2% Delta ID: $I%

-- %2Z% Delta Date: %G%

-- %2% Current Release: %R%

—-— Purpose:

-— This package specifies types for messages which are output only
~- by the Propulsion segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving_Model Types, Global_Message_Types and

-- Service_Function_Types.

—~- Adaptation:
-- The section containing the aircraft/simulator specific types must be

-- modified to match the requirements of the aircraft being simulated
or .

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with Engineering Units;
with Global Message_Types;

package Propulsion Qutput_Interface Types is

v 25222222222ttt sRliils il i 0 AR 2R Y ]

—_— - .

--/ 10.8 Propulsion Output Interface Types *
pu— *

e 2 A AR AR RS RRRRRRRRRR22d22 2222222222222 X2 XX 2 X 02 X3

gt A 222 EEEEZERSRZAZRRRR 222222 X2 AR XXX X4
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—

--/ 10.8.1 Aircraft/Simulator Specific Propulsion Types

—_—

SR 22 E2ZE2 2222222 22222222 X2 R R R R R AR AN

-- Declare all D/Os in the flight station that this segment will

-- turn on or off

type Propulsion_Discrete_ Outputs is (
EEC_Caution_Light,
BUC_Caution_Light,
JFS_Run_Light,
Hyd_Oil Pressure_Warning_Light,
Engine Warning_Light,
Engine_Fire_Warning Light,
Overheat_Caution_Light,
EPU_Generator_Fail_ Light,
EPU_Pmg_Fail_Light,
Main_Generator Fail Light,
EPU_Run_Light,
EPU_Hydrazn_Light,
EPU_Air_ Light,
EPU_Fired);

——F A AR h kAR Rrhdrdhdoded doordkdrdddrdrdkd ok

—_—

--/ 10.8.2 Aircraft/Simulator Reusable Propulsion Types
-

st 2824 R A SRS s RS RRER Rl R R R R RS X

type Engine_Inlet_Area_ Array is
array (Global Message_Types.Aircraft_Engine)
of Engineering Units.Normalized;
--0.0 = fully closed
--1.0 = fully opened

type Temperature_Pressure_Data is

record
Temperature : Engineering Units.Degrees C;
Pressure : Engineering Units.PSI;

end record;
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array (Global Message_Types.Aircraft_Engine)

‘ type Engine_Temperature_Pressure_Array is
of Temperature_Pressure_Data;

type Compressor_Data is

record
Inlet_Fan_Speed : Engineering_Units.RPM;
Low_Speed Comprescor_Speed : Engineering_Units.RPM;

High_Speed_Compressor_Speed : Engineering_Units.RPM;
end record;

type Engine_Compressor_Data_Array is
array (Global Message_Types.Aircraft_Engine)
of Compressor_Data;

type Engine_Vibration_Characteristics_Array is
array (Global Message_Types.Aircraft_Engine)
of Global Message_ Types.Vibration_Characteristics;

type Engine_Turbine_Data is
O record

Turbine_Fan_ Speed : Engineering_Units.RPM;
Turbine_Inlet_Temperature : Engineering Units.Degrees_C;
end record;

type Engine_Turbine_Data Array is
array (Global_ Message_Types.Aircraft_Engine)
of Engine_Turbine_Data;

type Engine_Thrust_Data is
record
Thrust : Engineering Units.Pounds;
Thrust_Reverser Position : Engineering Units.Normalized;
--0.0 = fully retracted
--1.0 = fully extended
end record;

type Engine_Thrust_Data_ Array is

o array (Global_Message_ Types.Aircraft Engine)
6 of Engine_Thrust_Data;
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type Fired_State is (Fired, Not_Fired);

type Fired_Array is array (Global_Message_Types.Aircraft_Engine)
of Fired_State;

type Engine_Gear_Data is

record
Accessory_Gearbox_Speed : Engineering_Units.RPM;
Constant_Drive_Speed : Engineering Units.RPM;
PTO_Shaft_Speed : Engineering_Units.RPM;

end record;
type Engine_Gear_Data_Array is
array (Global_Message Types.Aircraft_ Engine)

of Engine_Gear Data;

type APU Data is

record
Actual_Fuel Flow : Engineering Units.Lbs_Per_ Hour;
Shaft_Speed : Engineering Units.RPM;
Exhaust_Gas_Temperature : Engineering_Units.Degrees_C;
0il : Global_Message_Types.Fluid Characteristics;
Bleed Air : Temperature_Pressure Data;

end record;

type APU_Data_Array is array (Global_ Message_Types.Aircraft APU)
of APU Data;

type Fuel Flow_Array is
array (Global_ Message_Types.Aircraft_Engine)
of Engineering Units.Lbs_Per Hour;

type Engine_Nozzle Data is
record
Nozzle_ Area : Engineering_Units.Normalized;
--0.0 = fully closed '
--1.0 = fully opened
Exhaust_Gas_Temperature : Engineering_Units.Degrees C;
EPR : Base_Types.Float_32;
end record;
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type Engine_Nozzle Data_Array is
array (Global Message_Types.Aircraft_Engine)
of Engine_Nozzle_Data;

type Engine_Fluid Characteristics_Array is
array (Global Message_Types.Aircraft Engine)
of Global Message_Types.Fluid _Characteristics;

type Propulsion_Hydraulic_Component Flow_Array is
array (Global Message_Types.Propulsion_Hydraulic_Component)
of Engineering Units.Gal_Per_Min;

Number Of Propulsion_Discrete_Outputs : constant :=
Propulsion_Discrete_Outputs’pos (Propulsion Discrete_ Outputs’last) -

Propulsion_Discrete_Outputs’pos (Propulsion_Discrete Outputs’first)
+ 1;

it A 222 A2 RAS R SRR Rl Rt RRRld R ]

-——

--/ 10.8.3 Propulsion Segment Output Records
-

e 2 22 222222222222 AR R RSl ldRE R R R X

__***************Function:

—_—

--/ 10.8.3.1 Engine Inlet

—_—

type Engine_Inlet_System Quarter_ Rate is

record
Engine_Inlet_Area : Engine_Inlet_Area_ Array;
--FS, I0S
Engine_Inlet_Temperature_Pressure : Engine_Temperature_Pressure_Array;
--FS§, 108

end record;

——tkkkhkkkkkkkrk*Punction:

-——
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--/ 10.8.3.2 Core Engine

_—

type Core_Engine_Half Rate is

record
Engine_Compressor : Engine_Compressor_Data_Array; --FS,I10S,PHC
Engine_Probes : Engine_Temperature_Pressure_Array; --FS
Engine_Vibration : Engine_Vibration_Characteristics_Array;--PHC
Engine_Turbine : Engine_Turbine_Data_Array; --FS, I0S,PHC

end record;

——*kkwxkF A E RN *N*Eynction:

-

--/ 10.8.3.3 Thrust Generation

-—

type Thrust_Generation_Quarter Rate is
record
Engine_Thrust : Engine_Thrust_Data_Array;--FD, 10S, PHC
end record;

-- See 10.8.3.2 above for definition of Fired_Array

——*kkkkkkkkxk kX **Pynction:

-—

--/ 10.8.3.4 Starting System

.

——SEND-ON-CHANGE ONLY

-- See 10.8.3.2 above for definition of Fired_Array

-_*********t*****Function:
—_——
--/ 10.8.3.5 Engine Bleed Air System

-

type Bleed_Air_ System Quarter Rate is
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record

Engine_Bleed Air : Engine_Temperature_Pressure_Array; --FS, IOS

Engine_Anti_Icing : Engine_Temperature_Pressure_Array;

end record;

__**t**********tif‘unction:
-

--/ 10.8.3.6 Transmission System

-

type Transmission_System_Quarter Rate is
record
Engine_Gear : Engine_Gear_Data_Array;
end record;

——kkk kA ek kAR XEX*PUNCtion:
_—

--/ 10.8.3.7 Auxiliary Power Unit System

—

type Auxiliary Power_Unit Quarter Rate is
record
APU : APU Data_Array; --FS, PHC, IOS
end record;

——*kkkkN*FRX* AN *Punction:
—_——

--/ 10.8.3.8 Engine Fuel System

-

type Engine_Fuel_ System Quarter Rate is
record
Actual_Engine_Fuel Flow : Fuel Flow_Array; --FS,
end record;

-_***************Function:

——
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--/ 10.8.3.9 Engine Exhaust System

-

type Engine_Nozzle_ Half_ Rate is
record
Engine_Nozzle : Engine_Nozzle_Data_Array; --F§
end record;

__*************t'ﬁrunction:
—_—

--/ 10.8.3.10 Engine Oil System

-

type Engine_Oil_System_ Eighth_Rate is
record
Engine_Oil : Engine_Fluid_Characteristics_Array; --F§,I0S
end record;

__***************Function:
u—

--/ 10.8.3.11 Propulsion Support

—_

type Propulsion_Support_Sixteenth Rate is
record
Electrical_Loads : Global Message_Types.
Aircraft_Electrical_Bus_Load_Array; --FS
Hydraulic_Component_Flows : Propulsion Hydraulic_Component Flow Array; —-FS
end record;

—— SEND-ON-CHANGE

—- Depending on the implementation, this segment will either send a
-- number of these messages:

type Propulsion_Discrete_Output_And_State is

record
Name : Propulsion Discrete_Outputs;
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State : Base_Types.Discrete_State;
end record;

-~ ...or it will collect the discretes into an array;
subtype Propulsion_Discrete_Output_Count is
Base_Types.Unsigned_Integer_ 32
range l..Number Of Propulsion_Discrete_Outputs;

type Propulsion_Discrete_Output_Array is array |
Propulsion_Discrete_Output_Count) of
Propulsion_Discrete_Output And State;

-- ...and send the ones which have changed in one of these messages:
type Propulsion_Discrete_Output_List is
record
Number_Of_DOs : Propulsion_Discrete_Output_Count;
Discrete_Outputs : Propulsion_Discrete_Output_Array;
end record;

-— See Control_ Types for responses to IOS

pyns A 2 X2 222222222 2RSSR ARl RRRRRdRES ]
.

--/ 10.8.4 Propulsion Representation Specs
——

s 2 22222222282 RidRXiRils RS ARRR Rl RES S

private

-- Declarations to make representation specs more readable
Bytes : constant := 8; -- Bits per byte

Byte_Size : constant := 1 * Bytes;

Word Size : constant := 4 * Bytes;

Number Of Engines : constant :=
Global_Message Types.Aircraft Engine’pos (
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Global_Message_Types.Aircraft_Engine’last) -
Global_Message_Types.Aircraft_Engine’pos (
Global_Message_Types.Aircraft_Engine’first) + 1;

--10.8.3.1

Engine_Inlet_Area_Array_Size : constant :=
Number_Of_Engines * Word_Size;

for Engine_Inlet_Area_Array’'size use
Engine_Inlet_Area_Arrov_Size;

for Temperature_ Pressure_Data use

record
Temperature at 0 * Word_Size/Bytes range 0..Word_Size-1;
Pressure at 1 * Word_Size/Bytes range 0..Word Size-1;

end record;

Temperature_Pressure Data_Size : constant :=
2 * Word_Size;

for Temperature_Pressure_Data’size use
Temperature_Pressure_Data_Size;

Engine_Temperature_Pressure_Array Size : constant :=
Temperature_Pressure_Data_Size * Number Of Engines;

for Engine_Temperature_Pressure_ Array’size use
Engine_Temperature_Pressure Array Size;

for Engine_Inlet_System Quarter_ Rate use
record
Engine_Inlet_Area
at 0
range 0..Engine_Inlet Area_Array_Size-1;
Engine_Inlet Temperature_Pressure
at Engine_Inlet_Area_Array_Size/Bytes
range 0..Engine_Temperature Pressure_AaArray Size-1;
end record;
for Engine_Inlet_System Quarter_Rate’size use
Engine_Inlet Area_Array_Size +
Engine_Temperature_ Pressure_Array_Size;

-- 10.8.3.2

for Compressor_Data use
record
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Inlet_Fan_Speed
at 0 * Word_Size/Bytes range 0..Word_Size-1;
Low_Speed_Compressor_Speed
at 1 * Word_Size/Bytes range 0..Word_Size-1;
High Speed Compressor_Speed
at 2 * Word_Size/Bytes range 0..Word_Size-1;
end record;
Compressor_Data_Size : constant := 3 * Word Size;
for Compressor_Data’size use Compressor Data_Size;

Engine_Compressor_Data_Array_Size : constant :=
Compressor_Data_Size * Number_Of Engines;

for Engine_Compressor_Data_Array’size use
Engire_Compressor_ Data_Array Size;

Vipration_Characteristics_Size : constant :=
Global_ Message_Types.Vibration_Characteristics_Size;

Engine_Vibration_Characteristics_Array Size : constant :=
Vibration_Characteristics_Size * Number Of Engines:
for Engine_Vibration_Characteristics_Array’size use

Engine Vibration_Characteristics_Array_ Size;

for Engine_Turbine_ Data use
record
Turbine_Fan_Speed
at 0 * Word_Size/Bytes range 0..Word Size-1;
Turbine Inlet Temperature
at 1 * Word_Size/Bytes range 0..Word Size-1;
end record;
Engine_Turbine_Data_Size : constant := 2 * Word_Size;
for Engine_Turbine_Data’size use Engine_Turbine Data_Size;

Engine_Turcine Data_Array Size : constant :=
Engine_Turbine_Data_Size * Number Of Engines;

for Engine_Turbine Data Array’size use
Engine_Turbine_Data_Array Size;

for Core_Engine_Half_ Rate use

record
Engine_Compressor
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at 0
range 0..Engine_Compressor_Data_Array_Size-1;
Engine_Probes
at Engine_Compressor_Data_Array Size/Bytes
range 0..Engine_Temperature_ Pressure_Array_Size-1;
Engine_Vibration
at Engine_Compressor_Data_Array Size/Bytes +
Engine_Temperature_Pressure Array Size/Bytes
range 0..Engine_Vibration_Characteristics_Array_Size-1;
Engine_Turbine
at Engine_Compressor_Data_Array Size/Bytes +
Engine_Temperature_Pressure Array Size/Bytes +
Engine Vibration_Characteristics_Array Size/Bytes
range 0..Engine_Turbine_Data_Array_Size-1;
end record;
for Core_Engine_Half Rate’size use
Engine_Compressor_Data_Array Size +
Engine_Temperature_Pressure_Array Size +
Engine_Vibration_Characteristics_Array Size +
Engine_Turbine Data Array Size;

-- 10.8.3.3
for Engine_Thrust_Data use
record
Thrust
at 0 * Word_Size/Bytes range 0..Word Size-1;
Thrust_Reverser Position
at 1 * Word Size/Bytes range 0..Word Size-1;
end record;
Engine_Thrust_Data_Size : constant := 2 * Word_Size;
for Engine_Thrust Data’size use Engine_Thrust_Data_Size;

Engine_Thrust_Data Array_ Size : constant :=
Engine_Thrust_Data_Size * Number_ Of Engines;
for Engine_Thrust Data_Array’size use

Engine_Thrust Data_Array_Size;

for Thrust_Generation_Quarter_Rate’size use
Engine_Thrust_Data_Array_Size;

Fired State_Size : constant := 8;
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for Fired_State’size use Fired_State_Size;

for Fired Array’size use
Fired_State_Size * Number_ Of_Engines;

-- 10.8.3.5
for Bleed Air_System_Quarter_Rate use
record
Engine_Bleed Air
at 0
range 0..Engine_Temperature_Pressure_Array_Size-1l;
Engine_Anti_Icing
at Engine_ Temperature Pressure_Array_Size/Bytes
range 0..Engine_Temperature_Pressure_ Array_Size-1;
end record;
for Bleed Air_ System Quarter_ Rate’size use
2 * Engine_Temperature_Pressure_Array_Size;

-- 10.8.3.6
for Engine_Gear_Data use
record
Accessory Gearbox Speed
at 0 * Word_Size/Bytes range 0..Word Size-1;
Constant_Drive_Speed
at 1 * Word_Size/Bytes range 0..Word Size-1;
PTO_Shaft_Speed
at 2 * Word_Size/Bytes range 0..Word Size-1;
end record;
Engine_Gear _Data_Size : constant :=
3 * Word_Size;
for Engine_Gear_Data’size use
Engine_Gear_Data_Size;

Engine_Gear_ Data_Array_Size : constant :=
Engine_Gear_Data_Size * Number_Of Engines;

for Engine_Gear_Data_Array’size use
Engine_Gear_Data_Array Size;

for Transmission_System Quarter_Rate’size use
Engine_Gear_Data_Array_Size;
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-- 10.8.3.7

Number_ Of APUs : constant :=
Global Message_Types.Aircraft_APU’pos (
Global Message_Types.Aircraft_APU’last) -
Global Message_Types.Aircraft_APU’pos (
Global Message_Types.Aircraft_ APU’first) + 1;

Fluid_Characteristics_Size : constant :=
Global_Message_Types.Fluid_Characteristics_Size;

for APU_Data use
record
Actual_Fuel Flow
at 0 * Word_Size/Bytes range 0..Word Size-1;
Shaft_Speed
at 1 * Word_Size/Bytes range 0..Word_Size-l;
Exhaust_Gas_Temperature
at 2 * Word_Size/Bytes range 0..Word_Size-1;
0il
at 3 * Word_Size/Bytes range 0..Fluid Characteristics_Size-1;
Bleed_Air
at 3 * Word_Size/Bytes + Fluid _Characteristics_Size/Bytes
range 0..Temperature Pressure_Data_Size-1;
end record;

APU_Data_Size : constant :=
3 * Word_Size +
Temperature_ Pressure_Data_Size +
Fluid_Characteristics_Size;

for APU Data’size use APU_Data_Size;

APU_Data_Array_Size : constant :=
APU_Data_Size * Number_ Of_ APUs;
for APU_Data_Array’size use APU_Data_Array_ Size;

for Auxiliary Power_Unit Quarter Rate’size use APU_Data_Array_Size;

-- 10.8.3.8
Fuel Flow Array Size : constant :=
Word _Size * Number_ Of Engines;
for Fuel Flow_Array’size use Fuel Flow_Array Size;
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for Engine_Fuel_ System_Quarter_ Rate’size use Fuel_ Flow_Array_Size;

-- 10.8.3.9
for Engine_Nozzle_Data use
record
Nozzle_Area
at 0 * Word_Size/Bytes range 0..Word Size-1;
Exhaust_Gas_Temperature
at 1 * Word_Size/Bytes range 0..Word Size-1;
EPR
at 2 * Word_Size/Bytes range 0..Word_Size-1;
end record;

Engine_Nozzle_Data_Size : constant :=
3 * Word Size;
for Engine_Nozzle Data’size use Engine_Nozzle Data_Size;

Engine_Nozzle Data_Array Size : constant :=
Engine_Nozzle Data_Size * Number_ Of_Engines;

for Engine Nozzle_Data_Array’size use
Engine_Nozzle_Data_Array_Size;

for Engine_Nozzle Half Rate’size use
Engine_Nozzle_Data_Array Size;

-- 10.8.3.10
Engine_Fluid_Characteristics_Array_Size : constant :=
Fluid_Characteristics_Size * Number_ Of Engines;

for Engine_Fluid Characteristics_Array’size use
Engine_Fluid_Characteristics_Array Size;

for Engine_Oil_System_Eighth_Rate’size use
Engine_Fluid_Characteristics_Array_ Size;

-- 10.8.3.11

Number Of Propulsion_Hydraulic_Components : constant :=
Global Message_Types.Propulsion_Hydraulic_Component’pos (
Global_Message_Types.Propulsion_Hydraulic_Component’last) -
Global_Message_Types.Propulsion_Hydraulic_Component’pos (
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Global Message_Types.Propulsion_Hydraulic_Component’first) + 1;

‘ Propulsion_Hydraulic_Component Flow_Array_Size : constant :=
Word Size * Number Of Propulsion_Hydraulic_Components;

Aircraft_Electrical Bus_Load_Array_Size : constant :=
Global_ Message_Types.Aircraft_Electrical_Bus_Load_Array Size;

for Propulsiop_Support_sixteenth_Bate use
record
Electrical_Loads
at 0
range 0..Aircraft_Electrical_Bus_Load Array Size-1;
Hydraulic_Component_Flows
at Aircraft_Electrical Bus_Lload_Array Size/Bytes
range 0..Propulsion_Hydraulic_Component Flow_Array Size-1;
end record;
for Propulsion_Support_Sixteenth_Rate’size use
Aircraft_Electrical Bus_Load Array Size +
Propulsion_Hydraulic_Component_Flow_Array Size;

(' Propulsion Discrete_Qutput_And State Size : constant := 2 * Bytes;
for Propulsion_Discrete Output And State’size use
Propulsion_Discrete_Output_And_State_Size;

Propulsion_Discrete_Output_Array_Size : constant :=
Propulsion_Discrete_Output_And State_Size *
Number Of Propulsion_Discrete_Outputs;

for Propulsion Discrete_Output Array’size use
Propulsion_Discrete_Output_Array_Size;

for Propulsion_Discrete_Output List use
| record
| Number_Of_ DOs at 0
range 0..Word Size-1;
Discrete_ Outputs at Word Size/Bytes
range 0..
Propulsion_Discrete_Output_Array Size-1;
end record;
for Propulsion_Discrete Output List’size use
Word_Size + Propulsion_Discrete_Output Array_Size;

¢
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-

‘ end Propulsion_Output_Interface_Types;

”N
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-- %2% Unit Name: Propulsion_Output_ Interface

-- %2% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %2% Unit 1ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.
~-- %2% Date of Origin: 12 August 1993

-— %2% SCCS Filename: &M%

-- %Z% Delta ID: %1%

-- %2% Delta Date: %G%

-- %72% Current Release: %R%

-— Purpose:
-- This package specifies all the message objects which are sent by the
-- Propulsion segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions
--— in this segment will not be performed, based on simulator
requirements.

-— The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-— Each message declaration is followed by a comment line containing
-— "Destination:" and the abbreviations of the segment (s) which receive
-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given

-— message should be removed. Similarly, when segment Y does not
require

-— the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

with Propulsion Output_Interface_Types;
with Control_Types;
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package Propulsion_Output_Interface is

R EEEXEEE2ZEZ2EERRRASASRER RS RS AR AL Rl Rl Rl iRl R R D]

*

-
--/ 10.9 Propulsion Output Interface *
- *

BRI X2 EZEERAZERZZEERRAR22 22X SRRl alilll sl dd XXX RO R

__***************Function: ‘

p— 4

--/ 10.9.1 Engine Inlet System |

—_—— , \

Engine_Inlet_System Quarter_ Rate Outputs :
Propulsion_Output_Interface_Types.
Engine_Inlet_ System Quarter_Rate;

-—- Destination: FS, 10S

——

_-..***************Function:
g

--/ 10.9.2 Core Engine

——

Core_Engine_Half Rate_Outputs :
Propulsion_Output_Interface_Types.
Core_Engine_Half Rate;

-- Destination: FS, I1I0S, PHC .

__***************Function:

—

-~/ 10.9.3 Thrust Generation

—_—
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Thrust_Generation_Quarter_Bate_Outputs :
Propulsion_Output_Interface Types.
Thrust_Generation_Quarter Rate;

-- Destination: ENV, FD, FS, I0S, PHC

- —

-—SEND-ON-CHANGE OUTPUTS

Afterburner Fired :
Propulsion_putput_:nterface‘Types.
Fired_Array;

— —

-— Destination: ENV, FD, S, PHC

--***************Function:
-—

--/ 10.9.4 Starting System

-t

~-SEND-ON-CHANGE OUTPUTS

Engine_Fired :
Propulsion_Qutput_Interface_Types.
Fired_Array;

-- Destination: FD, FS, PHC

_xxkxkwxwkx*****Function:
—_—

-~/ 10.9.5 Engine Bleed Air System

—

Engine_Bleed_Air_System_Quarter_Rate_Outputs :

Propulsion_Output_Interface_Types.
Bleed Air System_Quarter_ Rate;
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-- Destination: FS, I0S

——***************Function:
)

-~/ 10.9.6 Transmission System

—_——

Transmission_System_Quarter_Rate_Outputs :
Propulsion_Output_Interface Types.
Transmission_System_Quarter Rate;

—— Destination: FD, FS

__**t***tt*******Function:
-

-=/ 10.9.7 Auxiliary Power Unit System

-

Auxiliary_Power_Unit_System_Quarter~Rate_Qutputs :
Propulsion_Output_Interface_Types.
Auxiliary_Power_Unit_Quarter_Rate;

—-— Destination: FS, I0S,PHC

__***************Function:

[—

--/ 10.9.8 Engine Fuel System

-

Engine_Fue1_System_Quarter_Rate_Output :
Propulsion_Qutput_Interface_Types.
Engine_Fuel_System_Quarter_Rate;

-— Destination: FS, 10S
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__ﬁiiti*i*tti**tipunctiOn:
-

--/ 10.9.9 Engine Exhaust System

—_—

Engine_Exhaust_System_Half Rate_Output :
Propulsion_Output_Interface_Types.
Engine_Nozzle_Half Rate;

-—- Destination : FS

.—_***************Function:

-

--/ 10.9.10 Engine 0il System

—

Engine_0Oil_ System Eighth Rate_Output :
Propulsion Output_Interface_Types.
Engine_0Oil System_Eighth Rate;

-~ Destination: FS, I0S

__***************Function:

—_—

--/ 10.9.11 Propulsion Support

—_—

Propulsion_Support_Sixteenth Rate_Outputs
Propulsion_Output_Interface_Types.
Propulsion_Support_Sixteenth_Rate;

-- Destination: FS

~- SEND-ON-CHANGE OUTPUTS
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Propulsion_Discrete_Output_Change
Propulsion_Output_Interface_Types.
Propulsion_Discrete_Output_List;

-~ Destination: FS

Propulsion_Segment_Simulation_State_Response :
Control_Types.
Segment_Simulation_State_Response;

—— Destination : IOS

Propulsion_Segment Training Mode_Response :
Control_Types.
Segment_Training_ Mode_Response;

~—~ Destination : IOS

Propulsion_Performance_Test_ Response
Control_Types.
Performance_Test_Response;

-- Destination : IOS

Propulsion_Off Line_Diagnostic_Response :
Control_Types.
Off_Line_Diagnostic_Response;

-— Destination : IOS

Propulsion_Remote_Controlled Diagnostic_Response
Control_Types.
Remote_Controlled Diagnostic_Response;

-— Destination : IOS
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Propulsion_On_Line_Diagnostic_Response :
Control_Types.
On_Line_Diagnostic_Response;

-—- Destination : IOS

Propulsion_Scoring_Response :
Control_Types.
Scoring_Response;

-- Destination : IOS

-

end Propulsicn_Output_Interface;
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-= %Z% Unit Name: Navigation_Communication_Output_Interface_Types
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit 1ID: (tbd)

~- %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 3 August 1993
-— %2% SCCS Filename: IM%
-- %Z% Delta ID: %1%
~—- %2% Delta Date: %G%
-~ %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- Dby the Navigation_Communication segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving_Model_Types, Global Message_ Types and

-- Service_Function_Types.

-- Adaptation:
~-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-- the requirements for the simulator. As a general .ule, the contents
-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with Engineering Units;
with Global Message_Types;

package Navigation Communication_Output_Interface Types is

ey 282 AR R A S AR ARl RRl iR XRAR Rl R AR RER R R'R 2R ER TR LI B
— g *
-~/ 10.10 Navigation/Communication Output Interface Types *
pup— *

s A A SRR ALl AR 222X R dX R XRRR XA R R X X BNEFE X X RR R R

s A A SRR AR RSS2 i X2 XXX AR XaR X X
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--/ 10.10.1 Aircraft/Simulator Specific
--/ Navigation/Communication Types

—_—

EES EEXZ 222222 R 2R 22X d22 X ARl lls Al dl S

-- Number of UHF, VHF and Guard radios in the aircraft

Max_UHF_Radios : constant := 1;
Max_VHF_Radios : constant := 1;
Max_Guard Radios : constant := 1;

—-- Maximum length of a radio station call sign in this simulation
Max_ID_Length : constant := 6;

-- Maximum destinations in the simulation database
Max Destinations : constant := 10;

-- How many (and which) crew stations have TACANs
subtype TACAN Crew_Stations is Global_ Message_Types.Crew_Station range
Global Message_ Types.Pilot..Global Message_Types.Pilot;

-- How many (and which) crew stations have AHRSs
subtype AHRS_Crew_Stations is Global_ Message_Types.Crew_Station range
Global Message_Types.Pilot..Global_ Message_ Types.Pilot;

—-- Declare all D/Os in the flight station that this segment will
-— turn on or off
type Navigation Communication_Discrete Outputs is (

Compass_Warning_Flag, --FS

Power Adequacy_Indicator, --FS

Accelerometer Valid, --FS

Attitude_Warning Flag, ~--FS
Coarse_Align_Light Enable, --FS

Fine_Align_Light_ Enable, --FS

Gyro_Valid, --FS, FC .
INS_Attitude Valid, --FS, FC, WPN,RDR,EW
NAV_Ready_Light_Enable, --FS
Platform_Heading_Warning, --F§, FC
INS_Navigation_Valid, --FS, FC, WPN,RDR, EW

Navigation_Warning Horn_Enable, --FS
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Low_Altitude_Warning, --FS
RDR_Alt_Sef Test_Fail, --F$S
Glideslope_Capture, --F$S
Glideslope_Valid, --I10S, FS,
ILS_Audio_Enable, --FS
Inner_Beacon_Light_Enable, --F§
Localizer Capture_Flag, --F$S
Localizer_Valid, --FS
Marker_Beacon_Audio_Enable, --FS
Middle_Beacon_Light Enable, -=FS
Outer_Beacon_Light_Enable, --FS
TACAN_A_ A Rec, --FS
TACAN_ A A T_R, -=FS
TACAN_Receive, --FS
TACAN_T_R, --FS
Power_ Off Warning, --F$S
TACAN _To_From_Indicator, --FS
TACAN Transmitting, --EW, RDR
TACAN_Self Test_Fail, --F$S

TACAN_Audio_Enable,
TACAN_Bearing_Valid,
TACAN_Range_Valid,
TACAN_To_From_Out_Of View,
TACAN Range_Shutter,
UHF_Guard_Valid,
UHF_Receive Enable,
Guard_Receive_ Enable,
UHF_Transmit_Enable,
VHF_Receive_Enable,
VHF_Transmit_Enable,
Mission_Launch_Tone_Enable,
Threat_Warning Tone_Enable,
IFF_Caution_Light,
IFF_Test_Light_Enable,
IFF_Transmitting,

ADC_Light Enable,
CADC_Valid,
Le_Flaps_Light_Enable,
Master_Caution_Light Enable,
Stby_Gains_Light_Enable,
Takeoff Landing_Config Warning,
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Radio_Transmitting_ UHF,
Radio_Transmitting_ VHF,
IFF_Mode_4_Tone_Enable,
Mode_4_Reply_ Light_Enable,
Angle Of Attack_Lights_Red,
Angle_Of Attack_Lights_Amber,
Angle_Of Attack_Lights_Green,
Stall Warning_ Enable,
Alt_Pneu_Hide_Flag,
ADI_Off_Hide_Flag,
ADI_Aux_Hide_Flag,

ADI _Glideslope_Hide Flag,

ADI Localizer Hide Flag,

HSI Deviation_Hide_Flag,
HSI_DME_Center_Shutter_ Hide,
HSI _Off Hide_Flag,
HSI_To_Arrow_Flag,
HSI_From_Arrow_Flag,
Marker_Beacon_Light,
Standby ADI Off Hide_ Flag,

--RDR, EW
--RDR, EW
-=FS
--FS
--FS
-=FS
--FS
--F§, FC

Avionics_Caution_Warning_Light,
Radar Alt_Caution_Warning_Light,
Equip_Hot_Caution Warning_Light,

ADC_Caution_Warning_ Light,
CADC_Caution_Warning Light);

oy 22220 A2 RRRRES LR dRRlR A2 RR R RS R ]

—

--/ 10.10.2 Aircraft/Simulator Reusable
--/ Navigation/Communication Types

—

s 2 A SRR A SR SRRl Rttt XA RAR RS S R

Rk kb h kb kA kA hh ok
e

--/ 10.10.2.1 AHRS Types
-

o 2228 A SRR AR R SRR X R R X2

type AHRS Indicator Data is
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record
AHRS Indicated_Attitude : Engineering Units.Angular Position_Components; --FS
AHRS Magnetic_Heading : Engineering_Units.Degrees; --FS,EW,RDR
AHRS_Gyro_ Heading : Engineering Units.Degrees; --FS,EW,RDR

end record;

type AHRS Indicator_Data_Array is array (AHRS_Crew Stations)
of AHRS_ Indicator Data;

P 2 2222222222222 X2 2R 22 2R a R
—

--/ 10.10.2.2 INS Types
P 4

e 2222222222222l XS 2

subtype Destination_Type is Base_Types.Unsigned_Integer_l6 range
1..Max_Destinations;

subtype Waypoint Display_Data_Count is
Base_Types.Unsigned Integer_ 16 range 1..
Global_Message_Types.Maximum Number Of Waypoints;

type Waypoint_ Display Data is
array (Waypoint_Display_Data_Count) of Base_Types.Sim_Boolean;

type INS_Position_Update Type is (HUD, Radar);

——fhkk kTR Ak hhh ARk ko

Ru—

--/ 10.10.2.3 ILS And Radio Types
— 4

~—=dr ke dr o dr ok odekdodededdoh ke dkk b

type Beacon_Type is (

Outer,

Middle,

Inner,
Back_Course,

Fan,

Bone,

Zone);
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subtype Call_Sign is String (1..Max_ID_Length);

PR TEYEETEEEE AL RN S L 8 8 AR S SRS &
JE—
--/ 10.10.2.4 TACAN Types
——

TR ETEEE AL AR R L XS S RS &

type TACAN Position_Data is

record
Relative_Bearing : Engineering Units.Degrees; -- FC, FS, EW, 10S
Deviation : Engineering Units.Degrees; -- FS, FC, IOS
DME_Range_Rate : Engineering Units.Feet_Per_Sec; -- FS, IOS
DME_Slant_Range : Engineering_Units.Feet; -- FS, I0S

end record;

type TACAN Call Sign_Type is (TACAN, VORTAC);

type TACAN_Indicator_Data is

record
Selected_Channel : Engineering Units.Hertz; -- FS, I0S
Station_Call Sign : Call_Sign; -- FS
Call_Sign_Type : TACAN_Call_Sign_Type; -- FS
Jamming Level : Engineering Units.Decibel; -- FS

end record;

type TACAN Position_Data_ Array is
array (TACAN Crew_Stations) of TACAN Position_Data;

type TACAN Indicator_Data_Array is

array (TACAN Crew_Stations) of TACAN_Indicator_Data;

s 2222222222222 2as 82 Xad s XX

—_—

--/ 10.10.2.5 UHF/VHF/HF/Intercom Types

-

sy 2 2222222222222 2d22222 R 24

type Radio_Indicator_Data is
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record
Radio_Selected_Frequency : Engineering_Units.Hertz; -
FS, 10S
Tuned_Station_Morse_Code_Call _Sign : Call_Sign; -~ FS
Marker_ Beacon_Code : Call_sign; ~-- FS
Noise_Level : Engineering_Units.Decibel; -- FS
Jamming_Level : Engineering_Units.Decibel; -- FS

end record;

subtype UHF_Radio_Indicator_Array Count is
Base_Types.Unsigned_Integer_1l6 range 1l..Max_UHF_Radios;
subtype VHF_Radio_Indicator_Array Count is
Base_Types.Unsigned_Integer_16 range 1..Max_VHF_Radios;
subtype Guard_Radio_Indicator_Array Count is

Base Types.Unsigned Integer_16 range 1l..Max Guard Radios;

type UHF_Radio_Indicator_Data_Array is
array (UHF_Radio_Indicator_Array_Count) of Radio_Indicator_Data;

type VHF_Radio_Indicator_Data_ Array is
array (VHF_Radio_Indicator_Array Count) of Radio_Indicator_Data;

type Guard Radio_Indicator_Data_Array is
array (Guard_Radio_Indicator_Array_ Count) of Radio_Indicator_Data;

——thkk AR kR h Ak dd
—_—

--/ 10.10.2.6 Discrete Types
—_—

——tkk kW bbbk b A A hdhhd i

Number Of Navigation_Communication_Discrete_ Outputs : constant :=

Navigation Communication_Discrete_Outputs’pos (
Navigation_Communication_Discrete_Outputs’last) -

Navigation_Communication_Discrete_Outputs’pos ( ]
Navigation_Communication_Discrete_Outputs’first) + 1;

gy S 282 X222 2222222220222 a2t s RS R

—

--/ 10.10.3 Navigation/Communication Segment Output Records
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Y I E IR E R LI AR R AR R R R SRR RS AR AL A AR A

_-t**i*tt**ﬁ*ttiﬁFunction:
-

--/ 10.10.3.1 Attitude Heading Reference System (AHRS)

—_—

type AHRS Quarter_Rate is
record

AHRS Indicators : AHRS Indicator_Data_Array; -- FS,EW,RDR
end record;

__*****t****ii***Function:
-

--/10.10.3.2 Inertial Navigation System (INS)

—

type INS_Half Rate is
record
INS _Aircraft_Position : Engineering Units.Earth_Position_Components;
-- WPN, EW, FC, RDR, FS, I0S
INS_Indicated_Attitude : Engineering_Units.Angular Position_Components;
-- FC, RDR, FS, EW, IOS

Apparent_Wander_Angle : Engineering Units.Degrees;
== RDR
Indicated_Slip : Engineering Units.Radians;
-- FC, FS, RDR
INS Drift Angle : Engineering_Units.Degrees;
-- FC, FS, RDR
INS_Ground_Speed : Engineering Units.Knots;
-- FC, FS, RDR
Sensed Attitude_Rates : Engineering_ Units.Angular Velocity Components;
-- FS,FC
Sensed _Velocity : Engineering_Units.Linear_Velocity_Components;
-~ FS, RDR )
Standby Attitude : Engineering_Units.Angular_ Position_Components;
-- FC, FS, EW
INS_Pitch_Steering : Engineering_Units.Radians;
-- F§, FC
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INS_Roll_Steering : Engineering_Units.Radians;
-- FS, FC
. INS_Wind_Speed : Engineering_Units.Knots;
| B -~ FS
INS_Wind Direction : Engineering Units.Degrees;
-- FS
Sensed Acceleration : Engineering Units.Linear_Acceleration_Components;
-- FS
INS Time_Tag : Base_Types.Unsigned_Integer_32;
-~ FS
INS_Status : Base_Types.Unsigned_Integer_32;
-- Fs

end record;

type INS_Quarter_Rate is

record
INS_Course_peviation : Engineering_Units.Degrees; -- 10S, FS, FC
INS_Cross_Track_Distance : Engineering_Units.Feet; -- FS
INS_Desired_ Track : Engineering_Units.Degrees; -- FS
INS_True_Heading : Engineering Units.Degrees; -- FS, EW
INS_Magnetic_Headina : Engineering Units.Degrees; -- FS, EW

O end record;

type INS_Eighth_Rate is

record
Beacon_Bearing : Engineering Units.Degrees;
-- FS
Beacon_Range : Engineering_Units.Nautical Miles;
-- FS
Beacon_Time_Delay : Engineering_Units.Seconds;
-- FS
Bearing_ From_Ip_ To_Target : Engineering_Units.Degrees;
-- FS
Elevation_From_ Beacon_To_Target : Engineering Units.Feet;
-- FS
Elevation_From_Ip To_ Target : Engineering Units.Feet;
—-— FS :
Indicated_Rate_Of_ Turn : Engineering_Units.Radians_Per_Sec;
-~ FS -
INS_Align_Time : Engineering_Units.Hours;
-- FS
INS_Height_Above_Terrain : Engineering Units.Feet;
-- FS
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INS_Magnetic_Variation : Engineering_Units.Degrees;
-- FS
Optimum_Cruise_Altitude : Engineering_Units.Feet;
-- FS
Optimum_Mach_Number : Engineering_Units.Mach_Range;
-- FS
Position_Update_Delta : Engineering Units.Feet;
-- FS
Range From_Ip To_Target : Engineering Units.Nautical Miles;
-- FS
Range_To_Steerpoing : Engineering Units.Nautical_Miles;
-~ FS
Selected_OAP_Bearing : Engineering Units.Degrees;
-~ FS
Selected OAP_Position : Engineering Units.Lat_Long_Location;--
FS
Selected_ OAP_Range : Engineering Units.Nautical_Miles;
-- Fs
Selected TACAN Bearing : Engineering_Units.Degrees;
-- FS
Selected_TACAN Range : Engineering _Units.Nautical Miles;
-- Fs
Distance_To_Next Waypoint : Engineering Units.Nautical Miles;
-- I0S,FS
Time_To_Next_Waypoint : Base_Types.Signed_Integer_ 32;
-- IO0S,FS
INU_Align_Status : Base_Types.Unsigned_ Integer_32;
-~ FS
Destination_Number : Destination_Type;
-- FS
Next Waypoint_Number : Global_ Message_Types.INS_Waypoints;
~- IOS,FS
Waypoint_Display_Selected : Waypoint_Display_Data;
-- FS

end record;
—— SEND-ON-CHANGE

type INS Position_Update_Data is
record
Position_Fix Request : Base_Types.Sim_Boolean; -= RDR
Position_Update_Type : INS_Position_Update_Type; -- RDR
end record;
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-- See Global_Message_Types for declaration of Waypoint_Change

__*tiﬁt***ﬁt'**ttFunction:

—_—

--/ 10.10.3.3 Radar Altimeter

-

type Radar_ Alt_Eighth_ Rate is

record
Radar_Altitude : Engineering Units.Feet; -- FC, FS, EW
Altitude_Rate : Engineering Units.Feet_Per_Sec; -- FC, FS, EW
Low_Altitude_Setting : Engineering Units.Feet; -~ FS
Altitude_Reliable : Base_Types.Sim_Boolean; -- FC, FS, EW

end record;

--***************Function:

-

--/ 10.10.3.4 Radio Navigation Aid System

-

.._***************subfunction:

u—— 4

--/ 10.10.3.4.1 Instrument Landing System (ILS)

-

type ILS_Half Rate is

record
Glideslope Deviation : Engineering_Units.Degrees; -- IOS, FS, FC
ILS_Selected_Frequency : Engineering_Units.Hertz; -- I0S, FS
Localizer_ Deviation : Engineering_Units.Degrees; -- I0S, FS, FC
Marker Station_Call_Sign : Call_Sign; -- FS
ILS_Station_Call_sSign : Call_Sign; -- FS
Marker_ Station_Type : Beacon_Type; -- FS

end record;

—-***************Subfunction:
.

--/ 10.10.3.4.2 TACAN

—
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type TACAN Quarter_Rate is
record
TACAN Position : TACAN_Position_Data_Array; -- FS, FC, EW, IOS

end record;

type TACAN Eighth_Rate is
record

TACAN_Indicators : TACAN_Indicator_Data_Array; --FS,IOS
end record;

__***************Subfunction:

-

--/ 10.10.3.4.3 Microwave Landing System (MLS)

— 4

—-NONE

__***************5ubfunction:

pp—

--/ 10.10.3.4.4 Automatic Direction Finder (ADF)

L 4

——-NONE

__***************Subfunction:

—-—

-~/ 10.10.3.4.5 Global Positioning System (GPS)

—_—

——-NONE

-—***************Subfunction:
—_—

--/ 10.10.3.4.6 VOR

—

--NONE
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..._tt*tti*****tt**Subfunction:

-—

--/ 10.10.3.4.7 LORAN

—_—

—-NONE

__***************Subfunctio“:

—_—

--/ 10.10.3.4.8 OMEGA

-

—-—-NONE

——***************Subfunction:
p—

--/ 10.10.3.4.9 Station Keeping Equipment (SKE)

P

~-NONE

——kxhkkxkk kv kkkkkkPyunction:
—

--/ 10.10.3.5 Communications
-

.__****i*****t****Subfunction:

—

--/ 10.10.3.5.1 UHF/VHF/HF/Intercom

—

type UHF_VHF_HF Intercom_Eighth_ Rate is
record
UHF_Radio_Indicators : UHF_Radio_Indicator_ Data_Array; -- FS, IOS
VHF_Radio_Indicators VHF_Radio_Indicator Data_Array; -- FS, I0S
Guard_Radio_Indicators : Guard_Radio_Indicator_Data_Array; -- FS, I0S
end record;
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.-_***t***t*t*****s‘lbfunction:

-

--/ 10.10.3.5.2 SATCOM

-—

--NONE

—_***************Subfunction:

-

--/ 10.10.3.5.3 Joint Tactical Information
-/ Distribution System (JTIDS)

—_—

-~NONE

——%kkkkxkxk ek k¥ *Function:

-_—

-~/ 10.10.3.6 Identification Friend or Foe (IFF)

—_—

type IFF_Eighth_Rate is

record
Mode_C_Altitude : Engineering Units.Feet; -- I0S
IFF_Selection ! Global Message_ Types.IFF_Data; -- FS

Interrogation_Response_Code : Global_ Message_Types.IFF_Code;
--FS, 10S, EW, RDR

end record;

.-._******i********Function:
-

--/ 10.10.3.7 Star Tracker

-—

_..*ﬁ****i**i*****?unction:

-—

--/ 10.10.3.8 Doppler Radar

——
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__'i'itftttif*ﬁiiFunctiOn:

u——

--/ 10.1C.3.9

p—

type ADS_Half Rate is
record
ADC_Ambient_Temperature :
PRO, FS
CADC_Mach
PRO, IOS, FS
CADC_True_Airspeed :
FC
CADC_Altitude Error
FC
CADC_Altitude_Rate :
FC -
CADC_AOA_Error
FC
CADC_Leading_Edge_Flaps_Command :
FC
CADC_Pitch_Command :
FC
CADC_Roll_Command
FC
Gun_Compensation_Yaw_Command
FC
ADC_Angle Of Attack

FS,

FS,

FS, FC

CADC Dynamic_Pressure
FS, FC

CADC_Indicated Airspeed
FS, FC, 1I0Ss

Static Pressure :
FS, FC

Pressure Ratio
FS -

Air Density Ratio
FS

CADC Status
FS -

end record;

Air Data System (ADS)

Engineering_Units.Degrees_F;
Engineering Units.Mach_ Range;
Engineering Units.Knots;
Engineering Units.Feet;
Engineering _Units.Feet Per_Sec;
Engineering Units.Radians;
Engineering Units.Radians;

Engineering Units.Radians;

: Engineering Units.Radians;

Engineering Unit:.Radians;
Engineering Units.Radians;
Engineering Units.PSI;
Engineering Units.Knots;
Engineering Units.PSI;
Base_Typs

Float_32;

Base_Types.Float_32;

: Base_Types.Unsigned_ Integer 16;
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type ADS_Eighth_Rate is

record

ADC_Barometric_Pressure_Altitude : Engineering Units.Feet; -—
FS, EW

ADC Calibrated_Airspeed : Engineering_Units.Knots; -- FS

Baro_Altimeter_Setting : Engineering Units.Inches_Hg; --
I0S

Baro_Reference_Altitude : Engineering Units.Feet; -~ FS

end record;

__***************Function:

— 4

--/ 10.10.3.10 Navigation Support

—_—

type HUD_Symbology Max Rate is

record
Fpm : Engineering_Units.Polar Direction;
Diamond : Engineering Units.Polar_Direction;

Steering Circle : Engineering Units.Polar_Direction;
end record;

type Command_Steering Max Rate is

record
ADI Horizontal Dev : Engineering_Units.Signed Degrees; --
ADI Vertical Dev : Engineering_Units.Signed Degrees; --
Course_Hdg : Engineering Units.Degrees; --
Bearing : Engineering_Units.Degrees; -
Rng : Engineering_Units.Nautical Miles; --

HSI_Course_Deviation : Engineering Units.Signed Degrees; --
end record;

type Navigation_Support_ Eighth_Rate is
record

FS
FS
FS
FS
FS
FS

Electrical_Loads : Global_Message_Iypes.Aircraft_Electrical;sus_Load_Array;

-- FS

end record;

-- See Moving_Model Types for definition of Emitter Unique Data
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SEND-ON-CHANGE

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type Navigation_Communication_Discrete_Output And_State is
record

Name : Navigation_Communication_Discrete_Outputs;

State : Base_Types.Discrete_State;
end record;

-- ...o0r it will collect the discretes into an array;
subtype Navigation_Communication_Discrete Output_ Count is
Base_Types.Unsigned_Integer_32 range
1. .Number Of Navigation_Communication_Discrete_Outputs;

type Navigation_Communication_Discrete_Output Array is array (
Navigation_Communication_Discrete_Output_Count) of
Navigation_ Communication Discrete Output_And_State;

-- ...and send the ones which have changed in one of these messages:

type Navigation_Communication_Discrete_Output List is
record
Number Of DOs : Navigation_Communication_Discrete_Output_ Count;
Discrete_Outputs : Navigation_Communication_Discrete_Output_ Array;
end record;

-- See Control Types for responses to IOS

. 22 A S A S AR ARl R R XX R X R 2

-

~-/ 10.10.4 Navigation/Communication Representation Specs
- —

s 222222 22222222 AR RERRdRlER XA R SR REZX ]

private
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-- Declarations to make representation specs more readable

Bytes : constant := B; -- Bits per byte
Byte_Size : constant := 1 * Bytes;
Halfword_Size : constant := 2 * Bytes;
Word_Size : constant := 4 * Bytes;

Earth_Position_Components_Size : constant :=
Engineering_Units.Earth_Position_Components_Size;
Angular_ Position_Components_Size : constant :=
Engineering_Units.Angular Position_Components_Size;
Linear_ Velocity Components Size : constant :=
Engineering_Units.Linear_Velocity Components_Size;
Angular_Velocity_Components Size : constant :=
Engineering_Units.Angular_Velocity_Components_Size;
Linear_Acceleration_Components_Size : constant :=
Engineering_Units.Linear_Velocity Components_Size;

--10.10.3.1
for AHRS Indicator_Data use
record
AHRS_Indicated_Attitude
at 0

range 0..Angular_Position_Components_Size—l;
AHRS Magnetic_Heading
at Angular Position_Components_Size/Bytes
range 0..Word Size-1;
AHRS_Gyro_Heading
at Angular Position_Components_Size/Bytes +
Word_Size/Bytes
range 0..Word Size-1;
end record;
AHRS_Indicator_Data_Size : constant :=

Angular_Position_Components_Size + Word Size + Word Size;

for AHRS_Indicator_Data’size use AHRS_Indicator_Data_Size;

Number Of AHRS Crew_Stations : constant :=
AHRS_Crew_Stations’pos (AHRS Crew_Stations’last) -
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AHRS_Crew_Stations’pos (AHRS Crew_Stations’first) + 1;

AHRS Indicator_Data_Array_Size : constant :=
Number_ Of AHRS Crew_Stations * AHRS_Indicator_Data_Size;

for AHRS_Indicator_Data_Array’size use
AHRS_Indicator_Data_Array Size;

for AHRS_Quarter_Rate’size use AHRS_Indicator_Data_Array Size;

-- 10.10.3.2
for INS_Half Rate use
record
INS_Aircraft_Position
at 0
range 0..Earth_Position_Components_Size-1;
INS_Indicated_ Attitude
at Earth_Position_Components_Size/Bytes
range 0..Angular Position_Components_Size-1;
Apparent_Wander_ Angle
at Earth_Position_Components_Size/Bytes +
Angular Position_Components_Size/Bytes
range 0..Word Size-1;
Indicated_Slip
at Earth Position_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Word_Size/Bytes
range 0..Word Size-1;
INS Drift Angle
at Earth Position_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Word_Size/Bytes +
Word Size/Bytes
range 0..Word_Size-1;
INS_Ground_Speed
at Earth_Position_Components_Size/Bytes +
Angular_Position_Components Size/Bytes +
Word Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes
range 0..Word_Size-1;
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Sensed_Attitude_Rates
at Earth_Position_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
range 0..Angular_Velocity Components_Size-1;
Sensed_Velocity
at Earth_Position_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Angular_Velocity_ Components_Size/Bytes
range 0..Linear_Velocity Components_Size-1;
Standby_Attitude
at Earth Position_Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Angular_Velocity Components_Size/Bytes +
Linear_Velocity Components_Size/Bytes
range 0..Angular_Position_Components_Size-1;
INS_Pitch_Steering
at Eartk Position_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Angular_Velocity Components_Size/Bytes +
Linear Velocity Components_Size/Bytes +
Angular_Position_Components_Size/Bytes
range 0..Word_Size-1;
INS_Roll_Steering
at Earth_Position_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +

+ + 4+

+ o+ o+ 4+
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Word_Size/Bytes
Word_Size/Bytes
‘ Word_Size/Bytes
Word_Size/Bytes
Angular Velocity_Components_Size/Bytes +
Linear_ Velocity Components_Size/Bytes +
Angular_Position_Components Size/Bytes +
Word_Size/Bytes
range 0..Word_Size-1;
INS_Wind_Speed
at Earth_Position_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Angular Velocity_Components_Size/Bytes +
Linear_Velocity Components_Size/Bytes +
Angular Position_Components Size/Bytes +
Word Size/Bytes +

Word_Size/Bytes
(‘ range 0..Word Size-1;
INS_Wind Direction
at Earth Position_Components_Size/Bytes +
Angular Position_Components Size/Bytes +
Word_Size/Bytes
Word Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Angular_Velocity_Components_Size/Bytes +
Linear_Velocity Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes
range 0..Word_Size-1;
Sensed_Acceleration
at Earth_Position_Components_Size/Bytes +
Angular_ Position_Components Size/Bytes +

e Word_Size/Bytes +
Word_Size/Bytes +

+ + + +

+ + + +|

+ + + +|
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Word_Size/Bytes +
Word_Size/Bytes +
Angular Velocity Components_Size/Bytes +
Linear Velocity_Components_Size/Bytes +
Angular_Position_Components_Size/Bytes +
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes

range 0..Linear_Acceleration_Components_Size-1;

INS_Time_Tag

at Earth_Position_Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Angular_Velocity Components_Size/Bytes +
Linear_Velocity_Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Word Size/Bytes +
Linear_Acceleration_Components_Size/Bytes

range 0..Word Size-1;

INS_Status

at Earth Position_Components_Size/Bytes +
Angular_Position Components_Size/Bytes +
Word Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Word_Size/Bytes
Angular_Velocity Components_Size/Bytes +
Linear_Velocity Components_Size/Bytes +
Angular Position_Components_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Word Size/Bytes +
Word_Size/Bytes +
Linear_Acceleration_Components_Size/Bytes +

+ + +|

+ + + +|

+ 4+ +|

+ + + +|
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Word_Size/Bytes

range 0..Word_Size-1;
‘ end record;

for INS_Half_ Rate’size use
Earth_Position_Components_Size +
Angular_Position_Components_Size +
Word_Size +
Word_Size +
Word_Size +
Word_Size +
Angular_Velocity Components_Size +
Linear_Velocity Components_Size +
Angular_Position_Components_Size +
Word Size +
Word_Size +
Word_Size +
Word_Size +
Linear_Acceleration_Components_Size +
Word Size +
Word_Size;

(’ for INS_Quarter Rate use

record
INS_Course_Deviation at 0 * Word_Size/Bytes
0..Word_Size-1;
INS_Cross_Track_Distance at 1 * Word Size/Bytes
0..Word_Size-1;

INS_Desired Track at 2 * Word_Size/Bytes
0..Word_Size-1;

INS_True_Heading at 3 * Word_Size/Bytes
0..Word_Size-1;

INS_Magnetic_Heading at 4 * Word_Size/Bytes

0..Word_Size-1;
end record;
for INS_Quarter_Rate’size use 5 * Word Size;

Waypoint_Display Data_Size : constant :=
Global Message_Types.Maximum_Number Of Waypoints
for Waypoint_Display Data’size use
Waypoint_Display Data_Size;

% Lat_Long_Location_Size : constant :=
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Engineering_Units.Lat_Long_Location_Size;

INS_Waypoints_Size : constant :=
Global Message_Types.INS_Waypoints_Size;

for INS_Eighth_Rate use

record

Beacon_Bearing at 0 * Word Size/Bytes
range 0..Word Size-1;

Beacon_Range at 1 * Word Size/Bytes
range 0..Word_Size-1;

Beacon_Time_Delay at 2 * Word_Size/Bytes
range 0..Word_Size-1;

Bearing_From_Ip_To_Target at 3 * Word_Size/Bytes

range 0..Word_Size-1;
Elevation From_Beacon_To_Target at 4 * Word_Size/Bytes
range 0..Word Size-1;

Elevation_From_Ip To_Target at 5 * Word_Size/Bytes
range 0..Word Size-1;
Indicated_Rate_Of Turn at 6 * Word_Size/Bytes
range 0..Word Size-1;
INS_Align_Time at 7 * Word_Size/Bytes
range 0..Word Size-1;
INS_Height_Above Terrain at 8 * Word_Size/Bytes
range 0..Word Size-1;
INS_Magnetic_Variation at 9 * Word_Size/Bytes
range 0..Word Size-1;
Optimum Cruise Altitude at 10 * Word_Size/Bytes
range 0..Word Size-1;
Optimum Mach Number at 11 * Word_Size/Bytes
range 0..Word Size-1;
Position_Update Delta at 12 * Word_Size/Bytes
range 0..Word Size-1;
Range From_Ip To_Target at 13 * Word_Size/Bytes
range 0..Word Size-1;
Range_To_Steerpoing at 14 * Word_Size/Bytes
range 0..Word_Size;1;
Selected OAP Bearing at 15 * Word_Size/Bytes
range 0..Word Size-1;
Selected OAP_Position at 16 * Word_Size/Bytes

range 0..Lat_Long_Location_Size-1;
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Selected_ OAP_Range

Selected_TACAN_Bearing

Selected_ TACAN_Range

Distance_To_Next_ Waypoint

Time_To_Next_Waypoint

INU_Align_Status

Destination_Number

Next_Waypoint_Number

Waypoint Display Selected
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at 16 * Word_Size/Bytes +
Lat_Long_Location_Size/Bytes

range 0..Word_Size-1;

at 16 * Word_Size/Bytes +
Lat_Long_Location_Size/Bytes

1 * Word_Size/Bytes

range 0..Word Size-1;

at 16 * Word_Size/Bytes +
Lat_Long_Location_Size/Bytes

2 * Word_Size/Bytes

range 0..Word_Size-1;

at 16 * Word_Size/Bytes +
Lat_Long Location Size/Bytes

3 * Word_Size/Bytes

range 0..Word_Size-1;

at 16 * Word_Size/Bytes +
Lat_Long_Location_Size/Bytes

4 * Word_Size/Bytes

range 0..Word Size-1;

at 16 * Word_Size/Bytes +
Lat_Long_Location_Size/Bytes

5 * Word Size/Bytes

range 0..Word_Size-1;

at 16 * Word_Size/Bytes +
Lat_Long_Location_Size/Bytes

6 * Word_Size/Bytes

range 0..Halfword Size-1;

at 16 * Word_Size/Bytes +
Lat_Long_Location_Size/Bytes

6 * Word_Size/Bytes +
Halfword_Size/Bytes
range 0..INS Waypoints_Size-1;
at 16 * Word_Size/Bytes +
Lat_Long_Location_Size/Bytes
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6 * Word _Size/Bytes +
Halfword_Size/Bytes +
INS_Waypoints_Size/Bytes
range O..Waypoint Display_Data_Size-1;
end record;
for INS_Eighth Rate’size use
16 * Word_Size +
Lat_Long Location_Size +
6 * Word_Size +
Halfword_Size +
INS Waypoints_Size +
Waypoint_Display Data_Size;

INS_Position_Update_Type Size : constant := 8;
for INS_Position_Update_Type’size use
INS_Position_Update_ Type_Size;

for INS_Position_Update_Data use
record
Position_Fix_ Request
at 0
range 0..Byte Size-1;
Position_Update_Type
at Byte Size/Bytes
range 0..INS Position_Update Type Size-1;
end record;
for INS Position_Update_Data’size use
Byte_Size + INS Position Update_Type_Size;

-- 10.10.3.3

for Radar_Alt_Eighth Rate use

record
Radar_Altitude at 0 * Word_Size/Bytes range 0..Word_Size-1;
Altitude_Rate at 1 * Word_Size/Bytes range 0..Word Size-1;
Low_Altitude_Setting at 2 * Word_Size/Bytes range 0..Word Size-1;
Altitude Reliable at 3 * Word Size/Bytes range 0..Byte Size-1;

end record;
for Radar_Alt_Eighth_Rate’size use 3 * Word_Size + Byte Size;

-- 10.10.3.4
Call_Sign_Size : constant := Max_ID_Length * Bytes;
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Beacon_Type_Size : constant := Byte_Size;
. for Beacon_Type’size use Beacon_Type_Size;
for ILS_Half_ Rate use
record
Glideslope_Deviation
at 0

range 0..Word_Size-1;
ILS_Selected_Frequency

at Word_Size/Bytes

range 0..Word_Size-1;
Localizer Deviation

at 2 * Word_Size/Bytes

range 0..Word Size-1;
Marker_Station_Call_Sign

at 3 * Word_Size/Bytes

range 0..Call_Sign_Size-1;
ILS_Station_Call_Sign

at 3 * Word_Size/Bytes + Call_Sign Size/Bytes

range 0..Call Sign_Size-1;
(. Marker_Station_Type
at 3 * Word_Size/Bytes + 2 * Call_Sign_Size/Bytes
range 0..Beacon_Type_Size-1;
end record;

for ILS_Half Rate’size use
3 * Word_Size + 2 * Call Sign_Size + Beacon_Type Size;

Number Of TACAN Crew_Stations : constant :=
TACAN_Crew_Stations’pos (TACAN_Crew_Stations’last) -
TACAN_Crew_Stations’pos (TACAN Crew_Stations’first) + 1;

for TACAN_Position_Data use

record
Relative_ Bearing at 0 * Word Size/Bytes range 0..Word_Size-1;
Deviation at 1 * Word_Size/Bytes range 0..Word Size-1;

*

DME_Range_Rate at 2
DME_Slant_Range at 3
end record;
TACAN_Position_Data_Size : constant := 4 * Word_Size;
for TACAN Position_Data’size use TACAN Position_Data_Size;

Word_Size/Bytes range 0..Word Size-1;
Word_Size/Bytes range 0..Word_Size-1;

*

A-227




D495-10735-1
20 August 1993

TACAN_Position_Data_Array_Size : constant :=
. Number Of TACAN Crew_Stations * TACAN Position_Data_Size;
for TACAN Position_Data_Array’size use
TACAN_Position_Data_Array_Size;

for TACAN Quarter_Rate’size use
TACAN_Position_Data_Xrray Size;

TACAN_Call_Sign _Type Size : constant := Byte_Size;
for TACAN Call_Sign_Type’size use TACAN_Call Sign_Type_Size;

for TACAN_Indicator_Data use
record
Selected_Channel
at 0
range 0..Word_Size-1;
Jamming_Level
at Word_Size/Bytes
range 0..Word Size-1;

- Station_Call_Sign
(‘ at 2 * Word_Size/Bytes
) range 0..Call Sign_Size-1;
Call_Sign_Type
at 2 * Word_Size/Bytes + Call_Sign_Size/Bytes
range 0..TACAN Call Sign_Type_Size-1;
end record;
TACAN_Indicator Data_Size : constant :=
2 * Word_Size + Call_Sign_Size + TACAN Call_Sign_Type_ Size;
for TACAN_Indicator_Data’size use TACAN_Indicator Data_Size;

TACAN_Indicator_Data_Array Size : constant :=
TACAN_Indicator_Data_Size * Number_ Of TACAN Crew_Stations;

for TACAN_Indicator_Data_Array’size use
TACAN_Indicator_Data_Array_Size;

for TACAN Eighth Rate’size use TACAN_Indicator_Data_Airay_Size;

--10.10.3.5
for Radio_Indicator_Data use

(‘ record
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Radio_Selected_Frequency
at 0
range 0..Word_Size-1;
Noise_Level
at 1 * Word Size/Bytes
range 0..Word_Sizc-1;
Jamming Level
at 2 * Word_Size/Bytes
range 0..Word Size-l;
Tuned_Station Morse_Code_Call_Sign
at 3 * Word Size/Bytes
range 0..Call Sign_Size-1;
Marker_ Beacon_Code
at 3 * Word_Size/Bytes +
Call_sSign_Size/Bytes
range 0..Call_Sign_Size-1;
end record;
Radio_Indicator_Data_Size : constant :=
3 * Word_Size + 2 * Call_Sign_Size;
for Radio_Indicator_Data’size use
Radio_Indicator_Data_Size;

UHF_Radio_Indicator_Data Array Size : constant :=
Radio_Indicator_Data_Size * Max UHF_Radios;

for UHF_Radio_Indicatoc Data_Array’size use
UHF_Radio_Indicator Data_Arrsy_Size;

VHF_Radio_Indicator_Data_Array Size : constant :=
Radio_Indicator_Data_Size * Max VHF_Radios;

for VHF_Radio_Indicator_Data_Array’size use
VHF_Radio_Indicator_Data_Array_Size;

Guard_Radio_Indicator_Data_ Array_Size : constant :=
Radio_Indicator_Data_Size * Max Guard Radios;

for Guard_Radio_Indicator_Data_Array’size use
Guard_Radio_Indicator_Data_Array_Size;

for UHF_VHF_HF_Intercom_ Eighth Rate use
record
UHF_Radio_Indicators
at 0
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range 0..UHF_Radio_Indicator_Data_Array_ Size-1;
VHF_Radio_Indicators
at UHF_Radio_Indicator_Data_Array_Size/Bytes
range 0..VHF_Radio_Indicator_Data_Array Size-1;
Guard_Radio_Indicators
at UHF_Radio_Indicator_Data_Array_Size/Bytes +
VHF_Radio_Indicator_Data_Array_Size/Bytes

range 0..Guard Radio_Indicator_Data_Array Size-1;

end record;

for UHF_VHF_HF_Intercom_Eighth_Rate’size use
UHF_Radio_Indicator_Data_Array_Size +
VHF_Radio_Indicator_Data_Array Size +
Guard_Radio_Indicator_Data_Array Size;

-- 10.10.3.6

IFF_Data_Size : constant :=
Global Message_Types.IFF_Data_Size;

IFF_Code_Size : constant :=
Global Message_Types.Max_IFF_Code_Length * Bytes;

for IFF_Eighth_Rate use
record
Mode C_Altitude
at 0 range 0..Word Size-1;
IFF_Selection
at Word Size/Bytes range 0..IFF Data_Size-1;
Interrogation_Response_Code
at Word_Size/Bytes + IFF_Data_Size/Bytes
range 0..IFF_Code_Size-1;
end record;
for IFF_Eighth_Rate’size use
Word Size + IFF_Data_Size + IFF_Code_Size;

-- 10.10.3.9
for ADS_Half_ Rate use
record

ADC_Ambient_ Temperature
at 0 * Word_Size/Bytes range 0..Word Size-1;
CADC_Mach
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at 2 * Word_Size/Bytes range 0..Word Size-1;
Baro_Reference_Altitude
. at 3 * Word_Size/Bytes range 0..Word_Size-1;
end record;
for ADS_Eighth_Rate’size use 4 * Word_Size;

-- 10.10.3.10
Polar_Direction_Size : constant :=
Engineering Units.Polar_Direction_Size;

for HUD_Symbology Max_Rate use
record
Fpm
at 0 * Polar_Direction_Size/Bytes range 0..Polar_Direction_Size-1;
Diamond
at 1 * Polar_Direction_Size/Bytes range 0..Polar_Direction_Size-1;
Steering Circle
at 2 * Polar_Direction_Size/Bytes range 0..Polar_Direction_Size-1;
end record;
for HUD_Symbology_Max Rate’size use 3 * Polar Direction_Size;

(. for Command_Steering Max_Rate use
record
ADI_Horizontal_Dev
at 0 * Word_Size/Bytes range 0..Word_Size-1;
ADI_Vertical_Dev
at 1 * Word Size/Bytes range 0..Word Size-1;

Course_Hdg

at 2 * Word_Size/Bytes range 0..Word_Size-1;
Bearing .

at 3 * Word_Size/Bytes range 0..Word Size-1;
Rng

at 4 * Word Size/Bytes range 0..Word Size-1;
HSI_Course_Deviation
at 5 * Word Size/P .es range 0..Word_Size-1;
end record; .
for Command_Steering_Max_Rate’size use 6 * Word Size;

Aircraft_Electrical_Bus_Load Array Size : constant :=
Global_Message_Types.Aircraft_Electrical_Bus_Load_Array_Size;

-,

‘®
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at 1 * Word_Size/Bytes range 0..Word Size-1;
CADC_True_Airspeed

at 2 * Word_Size/Bytes range 0..Word_Size-1;
CADC_Altitude_Error

at 3 * Word Size/Bytes range 0..Word Size-1;
CADC_Altitude_Rate

at 4 * Word_Size/Bytes range 0..Word Size-1;
CADC_AOA_Error

at 5 * Word Size/Bytes range 0..Word Size-1;
CADC_Leading_Edge_Flaps_Command

at 6 * Word_Size/Bytes range 0..Word Size-1;
CADC_Pitch_Command

at 7 * Word_Size/Bytes range 0..Word_Size-1;
CADC_Roll_Command

at 8 * Word_Size/Bytes range 0..Word Size-1;
Gun_Compensation_Yaw_Command

at 9 * Word_Size/Bytes range 0..Word_Size-1;
ADC_Angle Of_Attack

at 10 * Word_Size/Bytes range 0..Word Size-1;
CADC_Dynamic_Pressure

at 11 * Word_Size/Bytes range 0..Word Size-1;
CADC_Indicated_Airspeed

at 12 * Word_Size/Bytes range 0..Word Size-1;
Static_Pressure

at 13 * Word_Size/Bytes range 0..Word Size-1;
Pressure_Ratio

at 14 * Word_Size/Bytes range 0..Word Size-1;
Air Density_ Ratio

at 15 * Word_Size/Bytes range 0..Word Size-1;
CADC_Status

at 16 * Word Size/Bytes range 0..Halfword_Size-1;

end record;
for ADS_Half Rate’size use 16 * Word_Size + Halfword Size;

for ADS_Eighth_Rate use
record
ADC_Barometric_Pressure_ Altitude
at 0 * Word_Size/Bytes range 0..Word Size-1;
ADC Calibrated_Airspeed
at 1 * Word_Size/Bytes range 0..Word Size-1;
Baro_Altimeter_Setting
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for Navigation_Support_Eighth_Rate’size use
Aircraft_Electrical Bus_Load Array_Size;

Navigation_Communication_Discrete_Output_ And_State_Size : constant

2 * Bytes;
for Navigation_Communication_Discrete_ Output_And State’size use
Navigation_Communication_Discrete_Output_And State_Size;

Navigation_Communication Discrete_Output_Array Size : constant :=
Navigation_Communication_Discrete_Output And_State_Size *
Number Of Navigation_Communication_Discrete_Outputs;

for Navigation_Communication Discrete_Output_Array’size use
Navigation_Communication_Discrete_Output_ Array_Size;

for Navigation_Communication_Discrete_Output_List use
record
Number Of DOs at 0
range 0..Word_Size-1;
Discrete_Outputs at Word Size/Bytes
range O..

Navigation_Communication_Discrete Output_Array Size-1;

-——

end record;
for Navigation_Communication_Discrete_Output_List’size use
Word_Size + Navigation_Communication_Discrete_Output_Array Size;

end Navigation_Communication_Output_ Interface_Types;
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-- %Z% Unit Name: Navigation_Communication_Output_Interface
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

~-— %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: $M%

-- %Z% Delta ID: %1%

-- %2% Delta Date: %G%

-— %Z% Current Release: %R%

-- Purpose:
-- This package specifies all the message objects which are sent by the
-- Navigation_Communication segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.

~- The messages associated with these functions need not be sent, and
-— should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-- "Destination:" and the abbreviations of the segment (s) which receive
-— this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-—- then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-— it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

with Navigation_Communication_Output_Interface_Types;
with Global Message_Types;
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with Control_Types;
with Moving_ Model Types;

package Navigation_Communication_Output_lInterface is

T 222222222 R AR R R RS R R 2 XX X222l iRttt lldld sttt

pu— *
--/ 10.11 Navigation/Communication Output Interface *
- *

T Y YT 22222222 X23 222222222 X222 Rt d it il ldlll s ]

_...***************Function:
—_

--/ 10.11.1 Attitude Heading Reference System (AHRS)

u—

AHRS Quarter_Rate_Outputs :
Navigation_Communication_Output_Interface_Types.
AHRS Quarter_ Rate;

-- Destination: FS, EW, RDR

_..*i********i****Function:

——

--/ 10.11.2 Inertial Navigation System (INS)

—_—

INS_Half_Rate_Outputs :
Navigation_Communication Output_ Interface_Types.
INS_Half Rate;

-- Destination: FS, EW, RDR, WPN, FC, IOS

INS Quarter Rate_Outputs
Navigation_Communication_Output_ Interface_Types.
INS_Quarter_Rate;
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~- Destination: FS, I0S, FC, EW

INS_Eighth_Rate_Outputs :
Navigation_Communication_Output_Interface_Types.
INS_Eighth_Rate;

-- Destination: FS, IOS

—— SEND-ON-CHANGE OUTPUTS

Position_Update :
Navigation_Communication_Output_Interface Types.
INS_Position_Update_Data;

-— Destination: RDR

Waypoint_Change_ Output :
Global_Message_Types.
Waypoint_Change;

-- Destination: IOS, FS

.._.***************Function:

—%

--/ 10.11.3 Radar Altimeter

—

Radar_Alt _Eighth Rate Outputs :
Navigation_Communication_Output_Interface Types.
Radar_Alt_Eighth_Rate;

-- Destination: FS, FC, EW

__ﬁ**ﬁi**iﬁ******Function:
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--/ 10.11.4 Radio Navigation Aid System

-

.._f*t**'*ﬁ**fi***Subfunction:

4

--/ 10.11.4.1 Instrument Landing System (ILS)

-

ILS_Half_ Rate_Outputs :
Navigation_Communication_Output_Interface_Types.
ILS_Half Rate;

-- Destination: I0S, FS, FC

_-******i*******iSubfunction:

4

--/ 10.11.4.2 TACAN

—_

TACAN Quarter_Rate_Output :
Navigation_Communication_Output_Interface_Types.
TACAN_Quarter_ Rate;

~- Destination: FS, FC, EW, 10S

TACAN_Eighth_Rate_Output :
Navigation_Communication_Output_Interface_Types.
TACAN_Eighth Rate;

—-— Destination: FS, IO0OS

_..**************iSubfunction:

p— 4

--/ 10.11.4.3 Microwave Landing System (MLS)
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—

-~NONE

—_t*i*i*t**tt**ﬁ*subfunction:
-

-~/ 10.11.4.4 Automatic Direction Finder (ADF)

-

—~NONE

_..******i********Subfunction:
-

--/ 10.11.4.5 Global Positioning System (GPS)

—_—

--NONE

._..***************Subfunction:

—

--/ 10.11.4.6 VOR

-—

-=NONE

..—***************stlb‘_dnction:
—

--/ 10.11.4.7 LORAN

——

—-NONE

..._i**************3ubfunction:
——

--/ 10.11.4.8 OMEGA

—
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—-NONE

.__*i**t****tf*ti*Subfunction:

-

--/ 10.11.4.9 Station Keeping Equipment (SKE)

-—

--NONE

——kkkkkkdk kxR kXA PUNCLiON:

p—

--/ 10.11.5 Communications

-

__***************Subfunction:

—

--/ 10.11.5.1 UHF/VHF/HF/Intercom

pu—

UHF_VHF_HF_ Intercom_Eighth_Rate_Output :

Navigation_Communication_ Output_Interface_Types.

UHF_VHF _HF_Intercom_ Eighth_Rate;

-~ Destination: FS, IOS

_..***************Subfunction:

—_—

--/ 10.11.5.2 SATCOM

—_—

—-NONE

—_******i********Subfunction:

—_—

--/ 10.11.5.3 Joint Tactical Information
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-=/ Distribution System (JTIDS)

-

--NONE

——kwwrr kR ANk A **rPyunction:

-—

--/ 10.11.6 Identification Friend or Foe (IFF)

—_—

IFF_Eighth_Rate_Output
Navigation_Communication_Output_Interface_Types.
IFF_Eighth_Rate;

-- Destination: FS, I10S, RDR, EW

__*'ﬁ*************Function:

punpn— 4

--/ 10.11.7 Star Tracker

—_—"

——-NONE

_..ﬁ****'ﬁ******i**?unction:

—_

--/ 10.11.8 Doppler Radar

p—

--NONE

.-_************ﬁ**Function:

g

--/ 10.11.9 Air Data System (ADS)

-

A-240




D495-10735-1
20 August 1993

ADS_Half Rate_Output :
Navigation_Communication_Output_Interface_Types.
ADS_Half_ Rate;

-- Destination: FS, PRO, FC, 1I0S

ADS_Eighth_Rate_Output :
Navigation_Communication_Output_Lnterface_Types.
ADS_Eighth_Rate;

-- Destination: FS, IOS, EW

._....***************Function:

pu—

--/ 10.11.10 Navigation Support

—_—

HUD_Symbology Max_Rate Outputs :
Navigation_Communication_Output_Interface_Types.
HUD_Symbology Max_ Rate;

-~ Destination: FS

Command_Steering_Max_Rate_Outputs
Navigation Communication_Output_Interface_Types.
Command_Steering_Max_Rate;

-- Destination: FS

Navigation_Support_Eighth_Rate_Output :
Navigation Communication_Output_Interface_Types.
Navigation_ Support_Eighth Rate;

~- Destination: FS
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Navigation_Emitter_Unique_Data :
Moving_Model_Types.
Emitter_ Unique_Data;

-- Destination: ENV

-- SEND-ON-CHANGE OUTPUTS

Navigation_Communication_Discrete_Output_Change
Navigation_Communication_Output_Interface_Types.
Navigation_Communication_Discrete_Output List;

-- Destination: FS, FC, WPN, RDR, EW, IOS, PRO

Navigation_Communication_Segment_Simulation_State_Response
Control_Types.
Segment_Simulation_State_Response;

—-- Destination : IOS

Navigation_Communication_Segment Training Mode Response
Control Types.
Segment Training_Mode_ Response;

-- Destination : IOS

Navigation_Communication_Performance_Test Response
Control_Types.
Performance_Test_Response;

—-- Destination : IOS

Navigation_Communication_Off Line_Diagnostic_Response :
Control_Types.
Off_Line_Diagnostic_Response;
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-- Destination : IOS

Navigation Communication_Remote_Controlled_Diagnostic_Response
Control Types.
Remote_Controlled_Diagnostic_Response;

—-- Destination : I0S

Navigation_Communication_On_Line_Diagnostic_Response
Control_Types.
On_Line_Diagnostic_Response;

-- Destination : IOS

Navigation_Communication_Scoring_Response :
Control Types.
Scoring_Response;

-- Destination : IOS

—_—

end Navigation_Communication_Output_Interface;
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-- %2% Unit Name: Weapons_Output_Interface_Types

-- %2Z% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %Z% OUnit 1ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993
-- %2% SCCS Filename: M%
-- %2% Delta ID: %1%
-— %2% Delta Date: $G%
-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- Dby the Weapons segment. Other packages

-~ that include types that may be sent by this segment include

-- Control_Types, Moving Model Types, Global Message_Types and

-- Service_Function_Types.

-- Adaptation:
-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

~- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;

with Engineering Units;
with Global_ Message_Types;
with Moving Model Types;

package Weapons_Output_Interface_Types is

-—

_..**'k***t*i*******************t*********************tt**-ﬁ*****

p— 'Y
--/ 10.12 Weapons Output Interface Types *
. *

s A AS R AR AR R ARl 2222222222222 X222 XXRXZX YR R0
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-

--/ 10.12.1 Aircraft/Simulator Specific Weapons Types
W

T EEEXEEE RS EEEXE S AL AR A AR A AL A RN E RN,

Maximum_Number Of Ownship Weapons : constant := 10;

-- Declare all D/Os in the flight station that this segment will
-- turn on or off
type Weapons_Discrete_Outputs is

(To_Be_Determined);

g 22 X222 2222222222222 2R dddXi2R 22X X 2

——

--/ 10.12.2 Aircraft/Simulator Reusable Weapons Types
-

g 2222222222222t RR2XX2RRRdR S

subtype Ownship Weapons_Count is Base_Types.Unsigned_Integer_ 32
range l..Maximum_ Number_ Of Ownship_ Weapons;

type Ownship_Weapons_Dynamic_Data_ Array is
array (Ownship Weapons_Count) of
Moving Model Types.Moving_Model Dynamic_Data;

Number Of Weapons_Discrete_Outputs : constant :=
Weapons_Discrete_Outputs’pos (Weapons_Discrete Outputs’last) -
Weapons_Discrete_Outputs’pos (Weapons_Discrete Outputs’first) + 1;

type Weapons_Hydraulic_Component Flow_Array is
array (Global_Message_Types.Weapons_Hydraulic_Component)
of Engineering Units.Gal_Per Min;

s 2222022222222 Rsd X222 R XXX X X3

i

--/ 10.12.3 Weapons Segment Output Records

-
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s 22 A2 A2 A4 AR AR AR A SRRl EZ R R AR R AN RN R R

~_************iiiFunction:
-

--/ 10.12.3.1 Ownship Fire Control

-

type Ownship Fire_Control Eighth_Rate is
record
Electrical_Loads : Global_Message_ Types.
Aircraft_Electrical Bus_Load_Array; --FS
Hydraulic_Component Flows : Weapons_Hydraulic_Component_Flow Array;

--FS§S
end record;

—- SEND-CN-~CHANGE

type Ownship Weapon_Fire_ Status is

record

Weapon_Fired : Moving_Model_Types.Moving_Model_ID; -- PHC, FD,
FS, 1I0S

Intended Target : Moving_Model_Types.Moving_Model_ID; -- EW, IOS

Station_Fired From : Global Message_Types.Stores_Station; -- PHC, FD,
FS, 1I0S

end record;

——*xkkkrkkx e ¥k ***Function:

—

-=/ 10.12.3.2 Ownship Weapon Dynamics

—_——

type Ownship Weapon_Dynamics_Half Rate is

record
Number Of Weapons : Ownship Weapons_Count;"
Ownship_Weapons_Dynamic_Data : Ownship_ Weapons_Dynamic_Data_Array;
end record; --I10S,RDR, VIS, FS,EW

—=kkkk kW kE ARk A Eynction:
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--/ 10.12.3.3 Ownship Weapons Stores

-—

—— SEND-ON-CHANGE

-- The WPN segment may send out a message of this type which includes
-- weight and weapon loaded in a given station. This is sent whenever
-~ a station’s load changes.

type Ownship_ Stores_Data is

record

Station * Global Message_Types.Stores_Station; --I0s,
FS, FD

Stores_Type : Global_Message_Types.Station_Weapon_ Load; --IOS,
FS, FD

Stores_Load _Weight : Engineering_Units.Pounds; --FD

end record;

-- The WPN segment may send out a status for a given stores station...
type Weapon_Status_Record is

record
Station : Global_Message_Types.Stores_Station; -- FS§
Status : Global Message_Types.Weapon_Status; -- FS

end record;

-~ ...0r it may collect those individual statuses into an array...
type Weapon_Status_Array is

array (Global_ Message_ Types.Stores_Station Count)

of Weapon_Status_Record;

-- ...and send a message containing statuses for all weapon stores
-- stations that have changed.
type Weapon_Status_Output is

record
Number Of_ Stations : Global_ Message_Types.Stores_Station_Count;
Data : Weapon_Status_Array;

end record;

__***************Function:

—_—

--/ 10.12.3.4 Target Designation
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' -- NONE

——*xwxrkr ke krx*r*Function:

—

--/ 10.12.3.5 Threat Weapons’ Damage Assessment

-

~-SEND-ON-CHANGE

-- see Moving_Model_ Types for definitions of Scoring_Damage_Data and
-- Scoring_Activation_Status

_-***************Function;

up— 4

--/ 10.12.3.6 Weapons Support

—

——-SEND-ON-CHANGE

@

~- Depending on the implementation, this segment will either send a
-- number of these messages:
type Weapons_Discrete_Output_And State is record
ID : Weapons_Discrete_Outputs;
State : Base_Types.Discrete_State;
end record;

-- ...or it will collect the discretes into an array;
subtype Weapons_Discrete_Output_Count is
Base_Types.Unsigned_Integer 32
range 1l..Number Of_ Weapons_Discrete_Outputs;

type Weapons_Discrete_Output Array is array (
Weapons_Discrete_Output_Count) of

-

‘ Weapons_Discrete_Output_And State;
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-— ...and send the ones which have changed in one of these messages:
type Weapons_Discrete_Output_List is
record
Number Of DOs : Weapons_Discrete_Output_Count;
Discrete_Outputs : Weapons_Discrete_Output_Array;
end record;

type HUD_Output_Record is

record
Pull Up Anticipation_Cue : Engineering Units.Seconds; -- FS
CCIP_Reticle : Engineering_Units.Polar_ Direction; -- FS

end record;

-- See Moving_Model Types for definition of Moving Model Deactivation

-- See Global Message_Types for definition of Jettison_Status and
-- Weapon_Station_Change

-- See Control Types for responses to IOS

P P EEETEEEEESAZEELSARSAAZEAR SRR 2R R RS ER SR

pup—

--/ 10.12.4 Weapons Representation Specs

-

PR Y EZEEAZEZZEEEZEAEEEAZZ AR AR 2R XX RAR R RS

private

-- Declarations to make representation specs more readable

Bytes : constant := 8; -- Bits per byte
Byte_Size : constant := 1 * Bytes;
Halfword _Size : constant := 2 * Bytes;
Word_Size : constant := 4 * Bytes;
--10.12.3.1

Number Of Weapons_Hydraulic_Components : constant :=
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Global_Message_Types.Weapons_Hydraulic_Component’pos (

Global_Message_Types.Weapons_Hydraulic_Component’last) -
‘ Global_Message_Types.Weapons_Hydraulic_Component’pos (

Global_ Message_Types.Weapons_Hydraulic_Component’ first) + 1;

Weapons_Hydraulic_Component Flow_Array Size : constant :=
Number_Of Weapons_Hydraulic_Components * Word_Size;

for Weapons_Hydraulic_Component_Flow_Array’size use
Weapons_Hydraulic_Component_Flow_Array Size;

for Ownship_Fire_Control_Eighth_Rate use
record
Electrical_Loads
at 0
range 0..Global Message_Types.
Aircraft_Electrical_Bus_Load Array Size-1;
Hydraulic_Component Flows
at Global Message_Types.
Aircraft Electrical Bus_Load Array Size/Bytes
range 0..Weapons_Hydraulic_Component Flow Array Size-1;

end record;
(‘ for Ownship Fire_Control Eighth_Rate’size use
Global_ Message_Types.Aircraft_Electrical_ Bus_Load_Array_Size +
Weapons_Hydraulic_Component_ Flow_Array Size;

Stores_Station_Size : constant :=
Global_Message_Types.Stores_Station_Size;

Moving_Model ID_Size : constant :=
Moving_Model Types.Moving Model ID Size;

for Ownship Weapon Fire Status use
record
Weapon_Fired
at 0
range 0..Moving Model ID Size-1;
Intended Target
at Moving Model ID Size/Bytes
range 0..Moving Model ID Size-1;
Station_Fired From

(‘ at 2 * Moving_Model ID Size/Bytes
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range 0..Stores_Station_Size-l;
end record;
for Ownship_Weapon_Fire_Status’size use
2 * Moving_Model ID_Size +
Stores_Station_Size;

--10.12.3.2

Cwnship_Weapons_Dynamic_Data_Array_Size : constant :=
Moving Model Types.Moving Model Dynamic_Data_Size *
Maximum_Number_ Of_ Ownship Weapons;

for Ownship_Weapon_Dynamics_Half_ Rate use
record
Number_ Of Weapons
at 0
range 0..Word Size-1;
Ownship Weapons_Dynamic_Data
at Word_Size/Bytes
range 0..Ownship Weapons_Dynamic_Data Array_Size-1;
end record;
for Ownship_Weapon_Dynamics_Half Rate’size use
Word_Size +
Ownship Weapons_Dynamic_Data_Array Size;

-- 10.12.3.3
Station_Weapon_Load_Size : constant :=
Global Message_Types.Station_Weapon_Load Size;
Weapon_Status_Size : constant :
Global Message_Types.Weapon_Status_Size;

for Ownship_Stores_Data use
record
Station
at 0
range 0..Stores_Station_Size-1;
Stores_Type
at Stores_Station_Size/Bytes
range 0..Station_Weapon_Load_Size-1;
Stores_Load _Weight
at Stores_Station_Size/Bytes +
Station_Weapon_Load _Size/Bytes +
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Halfword Size/Bytes -- 2 Bytes spare
range 0..Word_Size-1;
end record;
Ownship Stores_Data_Size : constant :=
Stores_Station_Size +
Station_Weapon_Load_Size +
Halfword_Size +
Word_Size;
for Ownship Stores_Data’size use
Ownship_Stores_Data_Size;

for Weapon_Status_Record use
record
Station
at 0 range 0..Stores_Station_Size-1;
Status
at Stores_Station_Size/Bytes range 0..Weapon_Status_Size-1;
end record;

Weapon_Status_Record_Size : constant :=
Stores_Station_Size +
Weapon_Status_Size;

for Weapon_Status_Record’size use
Weapon_Status_Record Size;

Weapon_Status_Array Size : constant :=
Weapon_Status_Record_Size *
Global Message_Types.Number Of_ Stores_Stations;
for Weapon_Status_Array’size use
Weapon_Status_Array_Size;

for Weapon_Status_Output use
record
Number Of_ Stations
at 0 range 0..Word Size-1;
Data
at Word_Size/Bytes range 0..Weapon_Status_irray, Size-1;
end record;
for Weapon_Status_Output’size use
Word_Size +
Weapon_Status_Array_Size;
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--10.12.3.6
Polar Direction_Size : constant =
‘ Engineering Units.Polar_Direction_Size;
for HUD_Output_Record use
record

Pull Up Anticipation_Cue
at 0 range 0..Word _Size-1;
CCIP_Reticle
at Word_Size/Bytes range 0..Polar_Direction_Size-1;
end record;
for HUD_Output_Record’size use
Word_Size +
Polar Direction_Size;

—

end Weapons_Output_Interface_Types;

A-253




D495-10735~1
20 August 1993

-

~- %Z% Unit Name: Weapons_Output Interface

-- %2% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-— %Z% Unit 1ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 12 August 19893
-- %2% SCCS Filename: $M%
-— %2% Delta ID: %1%
-- %2% Delta Date: %G%
-— %2% Current Release: %R%

-- Purpose:
-- This package specifies all the message objects which are sent by the
-- Weapons segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.

~~ The messages associated with these functions need not be sent, and
—-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-— "Destination:" and the abbreviations of the segment (s) which receive
~- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-—- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-—- object declaration itself may be commented out or deleted.

with Weapons Output_Interface_Types;
with Control_Types;
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with Global Message_Types;
with Moving Model_Types;

package Weapons_Output_Interface is

PR A2 2 2ZZEEEZEZRR2RARARS RSl Rttt il Rl il Rl ll sl Rl lS RN R X,/

-_— -
--/ 10.13 Weapons Output Interface *
_— *

T EEEXEEIEIEEEEEE AR RAREER RSl AR AR R AR Rl Rl Rl sl RS R AR AR R R XX

__***************Function:

4

--/ 10.13.1 Ownship Fire Control

—_—

Ownship Fire Control_Eighth Rate_Outputs :
Weapons_Output_Interface_Types.
Ownship Fire_ Control Eighth_ Rate;

-—- Destination: FS

—-SEND-ON-CHANGE OUTPUTS

Ownship Weapon_Fire Occurrence
Weapons_Output_Interface_Types.
Ownship Weapon_Fire Status;

-- Destination: ENV, FS, FD, 1I0S, EW, PHC, VIS

__***************Function:

—

--/ 10.13.2 Ownship Weapon Dynamics

——

Ownship_ Weapon Dynamics_Half_ Rate_Outputs
Weapons Output_Interface_Types.
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Ownship Weapon_Dynamics_Half_ Rate;

-- Destination: ENV, RDR, I0S, VIS, FS, EW, NAV

_-******i******i*?unction:

.

--/ 10.13.3 Ownship Weapons Stores

—

—-—-SEND-ON-CHANGE OUTPUTS

Ownship_Stores_Data_Update :
Weapons_Output_Interface_Types.
Ownship_Stores_Data;

——- Destination: ENV, FD, I0S, FS

Ownship Stores_Status_Update :
Weapons_Output _Interface_ Types.
Weapon_Status_Output;

—- Destination: ENV, FD, IOS, FS

—_**********’k****Function:

o

--/ 10.13.4 Target Designation

—_—

~— NONE

__*i****f**i*****?unction:

p— 4

-~/ 10.13.5 Threat Weapons’ Damage Assessment

—_—
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~~SEND~ON-CHANGE ONLY

Ownship Damage_Occurrence
Moving_Model_ Types.
Scoring_Damage_ Data;

-- Destination: ENV, EW, IOS, FD, PRO, FC,
Ownship_Scoring_Activation :
Moving Model Types.
Scoring_Activation_Status;

-- Destination: EW, IOS

..._***i***********Function:
-—

--/ 10.13.6  Weapons Support

—_—

—— SEND-ON-CHANGE OUTPUTS

Weapons_Discrete_Change :
Weapons_AOutput_Interface_Types.
Weapons_Discrete_Output_List;

-- Destination: FS

Weapon_Deactivation :
Moving Model Types.
Moving Model Deactivation;

-- Destination: ENV, RDR, VIS, I0S, EW

Weapons_Scoring_Response :
Control_Types.
Scoring_Response;
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-- Destination : IOS

Jettison_Status_Change_Of_ State :
Global_ Message_Types.
Jettison_Status;

--— Destination : ENV, FS

HUD_Max_ Rate_Output :
Weapons_Output_Interface_Types.
HUD_ Output_ Record;

-~ Destination : FS

Stores_Config
Global Message_Types.
Weapon_Station_Change;

-—- Destination : FS, I0S

Weapons_Segment_Simulation_State_Response
Control_ Types.
Segment_Simulation_State_Response;

-- Destination : IOS

Weapons_Segment_Training_Mode_Response :
Control_Types.
Segment_Training_ Mode_Response;

-— Destination : IOS

Weapons_Performance_Test_Response :
Control_Types.
Performance_Test_Response;
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-- Destination : IOS

Weapons_Off Line_Diagnostic_Response
Control_Types.
Off_Line_Diagnostic_Response;

-- Destination : IOS

Weapons_Remote_Controlled Diagnostic_Response
Control_ Types.
Remote_Controlled Diagnostic_Response;

—- Destination : IOS

Weapons_On_Line_Diagnostic_Response
Control_Types.
On_Line_Diagnostic_Response;

—

--— Destination : IOS

—_—

end Weapons_Output_Interface;
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-- %2% Unit Name: Radar_Output_Interface_Types

-- %2% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 3 August 1993
-- %2% SCCS Filename: IM%
-- %2% Delta 1ID: %1%
—-- %2% Delta Date: %G%
—- %2% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- by the Radar segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving Model Types, Global_Message_Types and

-- Service_Function_Types.

-- Adaptation:
-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

--— the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

~-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;

with Engineering_Units;
with Global_Message_Types;
with Control_Types;

with Moving Model Types;

package Radar_Output_Interface_Types is

s 28 A28 AR AR Rttt il il s R 2222 R XAt R R RER R E R TR P FEIRIR PP

—_— *
--/ 10.14 Radar Output Interface Types *
— *

s 2820822882t R 2Rl Rl XA dX 2R X R R X R R R R F R PR R R G R
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R TEEEIEEEEELILAELA SRS RS EA AR R R AR A SRR SR RS S S

. -
--/ 10.14.1 Aircraft/Simulator Specific Radar Types
—

PR TEETEEEEEESEIEEAR RS SRR EA R SR AR A2 R A RSN

-- These constants are important only if you collect targets or
-- moving models together into one message, rather than sending
-— one at a time.

Maximum_ Number Of Air To_Air_ Targets : constant := 10;
Maximum Number Of Air To_Ground_Targets : constant := 10;
Maximum Number Of Targets : constant := 10;

Maximum Number Of Moving_ Models constant := 10;

-— This is the count of the higher order harmonics of the
-- operating frequency. Adapt as required for a specific

-- application.
Maximum Number Of Frequency Harmonics : constant := 5;
(_. -—- This and many of the following type declarations will be adapted

-—- by deleting those modes, sensor types, etc. which are inactive
-— in this simulation.
type Specific_Mode_Type is (

Ground_Map,

Raid_Assessment,

Search,

Track,

Track_While_Scan);

subtype PRF_Type is Base_ Types.Unsigned_Integer_32 range 1..100000;

type Antenna_Index is (
Main_Antenna,
Flood_Horn);

type Assigning_Sensor_Type is (
Tactical_Radar,
SAR) ;
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type Assigned_Sensor_Type is (
FLIR,
LLTV,
LST,
RWR) ;

type Sensor_Source is (
Tactical_ Radar,
SAR,
FLIR,
LLTV,
LST);

type Beam_Shape Type is (
Pencil,
Fan,
Flood);

type Waveform Type is (
Sawtooth,
Sine,
Square) ;

type Search Pattern_Type is (
Vertical_Scan,
Horizontal_Scan,
Boresight);

type Data Update_ Rate is (
Request_High,
Allow_Low);

-- Declare all D/Os in the flight station that this segment will
—-— turn on or off
type Radar Discrete_Outputs is

(To_Be_Determined) ;

-- Characteristics which the radar’s sensor fusion makes known to
~-— EW or VIS on this simulator or radar system
type Sensor_Fused Discernable_Characteristics (

Sensor : Sensor_Source := Tactical_Radar;
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Relative_Velocity_Resolved : Base_Types.Sim_Boolean :=
Base_Types.False;

Range_Resolved : Base_Types.Sim_Boolean :=
Base_Types.False) is
record
Sensing_Device : Sensor_Source := Sensor;
Moving_Model : Moving_Model Types.Moving_Model ID;
Gimpbal_Angles : Engineering_Units.Polar Direction;
Moving_Model Cross_Section_Azimuth : Engineering Units.Radians;

Moving_Model_ Cross_Section_Elevation : Engineering Units.Radians;
case Sensor is
when Flir =>

Temperature : Engineering_Units.Degrees_C;
when Tactical_Radar | SAR =>
Range_Rate_Known : Base_Types.Sim_Boolean :=
Relative_Velocity Resolved;
Range_Known : Base_Tvpes.Sim_Boolean :=
Range_Resolved;

case Relative_Velocity Resolved is
when Base_Types.True =>
Range_Rate : Engineering Units.Knots;
case Range_Resolved is
when Base_Types.True =>
Slant_Range : Engineering_Units.Nautical Miles;
when Base_Types.False =>
null;
end case;
when Base_Types.False =>
null;
end case;
when Lltv | Lst =>
null;
end case;
end record;

s SRR SR RS2SR XAl 2R R R EERERETEREEREZEY

——

--/ 10.14.2 Aircraft/Simulator Reusable Radar Types

—_

e 2022 AL RS2 ARR AR 22X XXX R XX R R 22
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-- Use this type if the simulation is sending data on one target at a
-- time (i.e., potentially several messages of this type in a frame)
type Air_To_Air_ Target_Data is
record

Designated_Target_Location
Engineering_Units.Earth Position Components,

Designated_Target_Identification : Mov1ng_Model_Types.Moving_Model_ID;

Designated_Target Motion :
Engineering_Units.Earth _Velocity Components;

Designated_Target Attitude :
Engineering_Units.Angular_Position_Components;

Designated_Target_Tracking : Base_Types.Sim_Boolean;
end record;

subtype Air_ To_Air_Target_Count is Base_Types.Unsigned Integer_ 32 range
1..Maximum Number Of Air To_Air_Targets;

type Air_To_Air_ Target_Array is
array (Air To_Air_ Target_Count) of
Air To Air_Target Data;

-— Use this type if the simulation sends data on several targets at
——- the same time (i.e., one message per frame)
type Air_To_Air Target Data Record is
record
Number Of Targets : Air To_Air Target Count;
Air_To_Air_ Targets : Air_ To_Air_Target_Array;
end record;

-- Use this type if the simulation is sending data on one target at a
-— time (i.e., potentially several messages of this type in a frame)
type Target_Detection_State is

record
Designated Target_Identification : Moving Model_Types.Moving_Model ID;
Illuminated : Base_Types.Sim_Boolean;
Elevation_And Azimuth Resolved : Base_Types.Sim Boolean;
Relative_Velocity Resolved : Base_Types.Sim_Boolean;
Acquisition_Attempted : Base_Types.Sim_Boolean;
Range_Resolved : Base_Types.Sim Boolean;
Lockon : Base_Types.Sim_Boolean;

end record;
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subtype Target_Count is Base_Types.Unsigned_Integer_32 range
1..Maximum_Number_ Of Targets;

type Target Detection_State_Array is
array (Target_ Count) of
Target_Detection_State;

-—- Use this type if the simulation sends data on several targets at
-- the same time (i.e., one message per frame)
type Target Detection_State_Record is
record
Number Of Targets : Target_Count;
Target Detection_Data : Target_Detection_State_Array;
end record;

type Coarse_Mode_Type is |
Active,
Passive,
off);

subtype Frequency Harmonics_Count is Base_Types.Unsigned Integer_32
range 1l..Maximum Number Of_ Frequency_ Harmonics;

type Active_Freq Array is
array (Frequency_ Harmonics_Count) of

Base_Types.Float 32;

type Selected_Antenna_Type is
array (Antenna_Index) of Base_Types.Discrete_State;

type Radar_Generic_Information is

record

Active_Frequency : Active_Freq_Array;
Center_Beam Direction : Engineering_Units.Polar_Direction;
Power_Factor : Engineering Units.Watts;

-— Computed as transmitter

-— power times transmit antenna gain.
PRF : PRF_Type;
Data_Validity Time : Control_Types.Frame_ Number;
Selected_Antenna : Selected_Antenna_Type;

Coarse_Mode

Coarse_Mode_Type;
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Specific_Mode : Specific_Mode_Type;
end record;

subtype Air_To_Ground_Target_Count is Base_Types.Unsigned_Integer_ 32
range
1..Maximum Number_ Of Air To_Ground_Targets;

type Radar_Hydraulic_Component Flow_Array is
array (Global Message_Types. Radar_Hydraulic_Component)
of Engineering Units.Gal_Per_ Min;

Number_ Of Radar_Discrete_Outputs : constant :=
Radar_Discrete_Outputs’pos (Radar_Discrete_Outputs’last) -
Radar_Discrete_Outputs’pos (Radar_Discrete_Outputs’'first) + 1;

s 2 22222222222 RRRlR XS ld Rt Rt X S
-
--/ 10.14.3 Radar Segment Output Records
pE—

s 2 2 2222222222222 d R Rl RdRR2Ril sl R

__***************Function:

-

--/ 10.14.3.1 Radar Processor

——

—— NONE

——k*kk Ak kAR ARk F A *PUNCLiON:
_

-~/ 10.14.3.2 Radar Image Generation

—

type Image_Generation_Moving Models_Half Rate is
record
Current_Air To_Air_ Target_Data : Air_To_Air_ Target_Data_Record;
--WPN
end record;
-- If multiple messages about target data are to be sent in a frame,
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rather than collecting target data into one message which is sent
once a frame, then comment out the definition above and use the
two definitions below:

Send one of these
type Image_Generation_Moving_ Models_Half_Rate is
record
Air To_Air_ Targets_Detected : Air_To_Air_Target_Count; --WPN
end record;

And send 0 or more of these (where the number will match the
Air To Air_Targets_Detected field of the above message).
type Target Data Half Rate is
record
Air To_Air_ Targets : Air_To Air Target_Data; --WPN
end record;

type Image_Generation_Moving Models_Quarter_ Rate is
record

Target Detection_Data : Target_Detection_State_Record;
Radar_Generic_Data : Radar_Generic_Information; --EW

end record;

If multiple messages about target data are to be sent in a frame,
rather than collecting target data into one message which is sent
once a frame, then comment out the definition above and use the
two definitions below:

Send one of these
type Image_Generation_Moving Models Quarter_ Rate is
record
Targets_Detected : Target_Count;
Radar_Generic_Data : Radar_Generic_Information; --EW
end record;

And send 0 or more of these (where the number will match the
Targets Detected field of the above message).
type Target_Data Quarter Rate is
record
Target_Detection_Data : Target Detection State;
end record;
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~- SEND-ON-CHANGE

type Rejected Air To_Air Target_Array is

array (Air_To_Air_Target_Count) of
Moving Model Types.Moving Model ID;

type Air_To_Air_Reject_Data is
record

Number Of Rejected_AA_Targets : Air_To_Air Target_Count;
Rejected _AA Targets : Rejected_Air To_Air Target_ Array;

end record;

-- If multiple messages about rejected targets are to be sent in a frame,
-- rather than collecting data into one message which is sent once a
-- frame, then comment out the two definitions above and use the

-— definitions below:

type Air To_Air Reject_Data is

record
Rejected AR Target : Moving Model_ Types.Moving_ Model ID;

end record;

type Air To_Ground Target Array is

array (Air_To_Ground_Target_Count) of
Engineering_Units.Earth Position_Components;

type Air To_Ground_Target_Data is
record

Number Of_AG_Targets : Air_To_Ground_Target_ Count;
Designated_Points : Air_To_Ground_Target Array;

end record;

-- If multiple messages about air-ground targets are to be sent in a
frame,

-- rather than collecting data into one message which is sent once a
-~ frame, then comment out the two definitions above and use the

definition below:

type Air_To_Ground_Target_Data is

record
Designated_Point : Engineering_Units.Earth_Position_Components;

end record;

type Air To_Ground Reject Data is
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record
Number Of Rejected_AG_Targets : Air_ To_Ground_Target_Count;
Rejected_AG_Targets : Air_To_Ground Target_ Array;

end record;

-- If multiple messages about rejected targets are to be sent in a franme,
rather than collecting data into one message which is sent once a
~- frame, then comment out the definition above and use the

-- definition below:

-~ type Air_To_Ground_Reject_Data is

-- record

-- Rejected_AG_Target : Engineering_Units.Earth_Position_Components;
-- end record;

type Moving Model Data_Update_Rate_Change_Request is
record
ID : Moving Model Types.Moving_Model ID;
Update_Rate : Data_Update_Rate;
end record;

type Ownship_ Beacon_Data is

record
Beacon_Range : Engineering_Units.Nautical Miles;
Beacon_Code : Base_ Types.Unsigned_Integer_32;

end record;

——*xk xRk EF XX NANREynction:

4

--/ 10.14.3.3 Airborne Interrogate Sensor

P 4

—--SEND-ON-CHANGE

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type Moving Model IFF Data is

record
ID : Moving_Model Types.Moving Model ID;
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IFF_ID : Global Message_Types.IFF_Data;
end record;

—— ...or it will collect the moving model data into an array;

type IFF_Interrogated Model Array is
array (Moving Model Types.Moving_Model_Count) of
Moving_Model IFF_Data;

-- ...and send the ones which have changed in one of these messages:

type Airborne_IFF_Interrogate_Data is

record
Number Of Interrogated Models : Moving Model_ Types.Moving_Model Count;
Moving_Model IFF_Data : IFF_Interrogated Model Array;

end record;

_—— ke W% *********Function:

-

--/ 10.14.3.4 Terrain Following/Terrain Avoidance/
--/ Radar Guidance

JE—

—--SEND-ON-CHANGE

type TF_TA_Data is

record
Terrain_Following Pitch_Command : Engineering_Units.Radians;
Radar_Roll_Command : Engineering Units.Radians;
Radar_Yaw_Command : Engineering_Units.Radians;
Terrain_Following_Engaged : Base_Types.Sim_Boolean;
Terrain_Following_Valid : Base_Types.Sim_Boolean;
Radar_Guidance_Engaged : Base_Types.Sim_Boolean;
Radar_Guidance_Valid : Base_Types.Sim_Boolean;

end record;

__i***t******it**Function:

A-270




D495-10735-1
20 August 1993

o

—_—

. --/ 10.14.3.5 Mission Computer Interface

type Mission_Computer_Interface_Half Rate is
record
Location_Estimate_And Flight_Regime : Air To_Air_Target_Data; -- EW,
VIS
end record;

—~-SEND-ON-CHANGE

type Mission_Computer Sensor_ Assignment_Data is

record
Moving_Model : Moving_Model Types.Moving_Model ID;
Assigning_Sensor : Assigning_Sensor_Type;
Assigned_Sensor : Assigned_Sensor_Type;
Lost_Track : Base_Types.Sim_Boolean;

end record;

(. -- See 10.14.3.1 above for definition of
' -- Sensor_Fused Discernable Characteristics

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type Single_Threat_Probability Data is .
record
Threat_1ID : Moving_Model_Types.Moving Model ID;
Probability Of That_Threat : Engineering Units.Normalized;
end record;

-- ...or it will collect the threats into an array;

type Threat_Probability Array is
array (Moving_Model_ Types.Moving_ Model Count) of

:ii Single_Threat_Probability Data;
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-- ...and send the ones which have changed in one of these messages:

type Threat_Probability Record is

record
Number Of Threats : Moving Model_ Types.Moving Model Count;
Probable_Threats : Threat_ Probability Array;

end record;

type Threat_Priority Data is
record
Model Number : Moving_Model Types.Moving Model ID;
Threat_Priority : Engineering Units.Normalized;
end record;

type Dynamic_Radar_Data is

record
Beam_Shape : Beam_Shape_Type;
Waveform : Waveform_Type;
Dwell Time : Engineering Units.Seconds;
Revisit_Time : Engineering Units.Seconds;

Search_Pattern : Search_Pattern_Type;
end record;

_._***************Function:
-——

--/ 10.14.3.6 Radar Aircraft Systems Interface

—_—

type Radar_Aircraft_Systecms_Interface Eighth Rate is
record

Electrical_Loads : Global Message Types.
Aircraft_Electrical_ Bus_Load_Array;
--F$S

Hydraulic_Component_Flows : Radar Hydraulic_Component_Flow_Array;
--F$S

end record;

.__.*******f****t**Function:

4
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--/ 10.14.3.7 Crew Station Hardware Panel Interface

-_—

—-—-SEND-ON-CHANGE

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type Radar_Discrete_Output_And_State is record
ID : Radar_Discrete_ Outputs;
State : Base_Types.Discrete_State;

end record;

-- ...0or it will collect the discretes into an array;
subtype Radar Discrete_Output_Count is
Base_Types.Unsigned_Integer_32
range l..Number_ Of Radar_Discrete_Outputs;

type Radar Discrete_Output_ Array is array
Radar Discrete_Output Count) of
Radar_Discrete_Output_And_State;

-- ...and send the ones which have changed in one of these messages:
type Radar_Discrete_Output_List is
record
Number Of_DOs : Radar_Discrete_Output Count;
Discrete_Outputs : Radar Discrete_Output_Array;
end record;

_-**********ﬁ****Function:

_—

--/ 10.14.3.8 Radar Database

pum— 4

-- See Service_Function_Types
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. __'ttit*t***i't**?unction:
-—

--/ 10.14.3.9 Visual Database

-—

-- See Service_Function_Types

__*******i******'ﬁpunction:

—_—

~--/ 10.14.3.10 Spatial Relations

-

-- See Service_Function_Types

_-************i**Function:

—_—

--/ 10.14.3.11 Occulting
(. -

-- See Service Function_Types

_...***************Function:

4

--/ 10.14.3.12 Radar Support

—_—

—-- SEND-ON-CHANGE ONLY
-- See Moving Model Types for definition of Emitter_Unique_Data

-- See Control _Types for responses to IOS

——tk bR AN NN RN dhdrdededodrdedededrddrddoddddiid

pp—

q -~/ 10.14.4 Radar Representation Specs
—
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PERTZEEIEERE LIRSS SIS R LSS AL SRR AR SR

. private

-~ Declarations to make representation specs more readable

Bytes : constant := B; -- Bits per byte
Byte_Size : constant := 1 * Bytes;
Halfword_Size : constant := 2 * Bytes;
Word_Size : constant := 4 * Bytes;
--10.14.3.2

Moving Model ID Size : constant :=
Moving Model_ Types.Moving Model ID_Size;
Earth Position_Components_Size : constant :
Engineering Units.Earth Position_Components_Size;
Earth_Velocity Components_Size : constant :=
Engineering Units.Earth_Velocity Components_Size;
Angular_Position_Components_Size : constant :=
Engineering_Units.Angular_Position_Components_Size;

(‘ for Air To_Air Target_Data use

record
Designated_Target_Location
at 0
range 0..Earth Position_Components_Size-1;
Designated_Target_ Identification
at Earth Position_Components Size/Bytes
range 0..Moving Model ID Size-1;
Designated Target Motion
at Earth_Position_Components_Size/Bytes +
Moving Model_ ID_Size/Bytes
range 0..Earth Velocity Components_Size-1;
Designated_Target Attitude
at Earth_Position_Components_Size/Bytes +
Moving Model ID Size/Bytes +
Earth_Velocity Components_Size/Bytes
range 0..Angular_Position_Components_Size-1;
Designated_Target_Tracking
s at Earth Position_Components_Size/Bytes +

\'. Moving_Model ID_ Size/Bytes +
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Earth _Velocity Components_Size/Bytes +
Angular_Position_Components_Size/Bytes
range 0..Byte_Size-1;

end record;

Air _To_Air_Target_Data_Size : constant :=
Earth_Position_Components_Size +
Moving_Model ID_Size +
Earth _Velocity_ Components_Size +
Angular_Position_Components_Size +
Byte_Size;

for Air_To_Air_Target_Data’size use
Air To Air Target Data_Size;

Air To_Air_Target_ Array Size : constant :=
Air To_Air Target_Data_Size *
Maximum_Number Of Air To_Air_Targets;

for Air_To_Air_Target_ Array’size use
Air_To Air_ Target_Array_Size;

for Air To_Air Target_Data_ Record use
record
Number Of_Targets
at 0 * Word_Size/Bytes range 0..Word Size-1;
Air To_Air_Targets
at 1 * Word_Size/Bytes range 0..Air To_Air_Target_ Array Size-1;
end record;
Air To Air_Target_Data Record Size : constant :=
Word_Size + Air To_Air_ Target_ Array Size;
for Air_To_Air Target Data_Record’size use
Air To Air_ Target Data Record Size;

for Image_Generation_Moving Models_Half Rate’size use
Air To Air Target_Data_Record_Size;

for Target_Detection_State use
record
Designated_Target_Identification
at 0 range 0..Moving Model ID Size-1;
Illuminated
at Moving Model ID_Size/Bytes
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range 0..Byte Size-1;
Elevation_And_Azimuth_Resolved
at Moving Model ID_Size/Bytes + 1 *
range 0..Byte_Size-1;
Relative_Velocity_ Resolved
at Moving Model_ ID_Size/Bytes + 2 *
range 0..Byte Size-1;
Acquisition_Attempted
at Moving Model ID_Size/Bytes + 3 *
range 0..Byte_Size-1;
Range_Resolved
at Moving Model ID_Size/Bytes + 4 *
range 0..Byte_Size-1;
Lockon
at Moving Model ID_Size/Bytes + 5 *
range 0..Byte_Size-1;
end record;
Target_Detection_State_Size : constant :=
Moving_Model ID_Size + 6 * Byte_Size;
for Target_Detection_State’size use
Target Detection_State_Size;

Byte_Size/Bytes

Byte_Size/Bytes

Byte _Size/Bytes

Byte Size/Bytes

Byte_Size/Bytes

Target_Detection_State_Array Size : constant :=
Target_Detection_State_Size * Maximum Number Of Targets;

for Target_Detection_State_Array’size use
Target_Detection_State_ Array_Size;

for Target Detection_State_Record use
record
Number Of Targets

at 0 * Word_Size/Bytes range 0..Word_Size-1;

Target_Detection_Data

at 1 * Word Size/Bytes range 0..Target_Detection_State Array Size-1;

end record;

Target Detection_State_Record_Size : constant :=
Word_Size + Target Detection_State_Array_Size;

for Target Detection_State_Record’size use
Target_Detection_State_Record Size;

Active_Freq Array_Size : constant :=
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Word_Size * Maximum_Number_ Of Frequency_Harmonics;
for Active_Freq Array’size use
Active_Freq Array_Size;

Polar_Direction_Size : constant :=
Engineering_Units.Polar Direction_Size;

Number Of Antennas : constant :=
Antenna_Index’'pos (
Antenna_Index’last) -
Antenna_Index’pos (
Antenna_Index’first) + 1;

Selected_Antenna_Type_Size : constant :=
Byte_Size * Number_ Of Antennas;

for Selected_Antenna_Type’size use
Selected_Antenna_Type_Size;

Coarse_Mode_Type_Size : constant := Byte Size;
for Coarse_Mode_Type’size use
Coarse_Mode_Type Size;

Specific_Mode_Type_Size : constant := Byte_ Size;
for Specific_Mode_Type’size use
Specific_Mode_Type_Size;

for Radar_Generic_Information use
record
Active_ Frequency
at 0
range 0..Active Freq_Array Size-1;
Center_Beam Direction
at Active_Freq Array Size/Bytes
range 0..Polar_Direction_Size-1;
Power_ Factor
at Active_Freq Array Size/Bytes +
Polar Direction_Size/Bytes
range 0..Word_Size-1;
PRF
at Active_Freq Array_Size/Bytes +
Polar Direction_Size/Bytes +

A-278




D495-10735-1
20 August 1993

Word_Size/Bytes

range 0..Word Size-1;
. Data_Validity_Time
‘ at Active_Freq Array_Size/Bytes +
Polar Direction_Size/Bytes +
2 * Word_Size/Bytes
range 0..Word_Size-1;
Selected_Antenna
at Active_Freq Array_Size/Bytes +
Polar_Direction_Size/Bytes +
3 * Word_Size/Bytes
range 0..Selected Antenna_Type Size-1;
Coarse_Mode
at Active_Freq Array Size/Bytes +
Polar_Direction_Size/Bytes +
3 * Word_Size/Bytes +
Selected_Antenna_Type_Size/Bytes
range 0..Coarse_Mode_Type_ Size-1;
Specific_Mode
at Active_Freq Array Size/Bytes +
Polar Direction_Size/Bytes +
O 3 * Word_Size/Bytes +
Selected_Antenna_Type Size/Bytes +
Coarse_Mode_Type_Size/Bytes
range 0..Specific_Mode_ Type_Size-1;
end record;
Radar_Generic_Information_Size : constant :=
Active_Freq Array Size +
Polar_Direction_Size +
3 * Word_Size +
Selected_Antenna_Type_Size +
Coarse_Mode_ Type_Size +
Specific_Mode_Type_Size;

for Radar_Generic_Information’size use
Radar_Generic_Information_Size;

for Image_Generation_Moving Models_Quarter_ Rate use
record

Target_Detection_Data
at 0
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range 0..Target_ Detection_State_Record_Size-1;
Radar_Generic_Data
at Target_Detection_State_Record_Size/Bytes
range 0..Radar_Generic_Information_Size-1;
end record;
for Image_Generation_Moving_Models_Quarter_Rate’size use
Target Detection_State_Record_Size +
Radar_Generic_Information_Size;

Rejected_Air To Air_ Target_ Array_Size : constant :=
Moving Model ID_Size *
Maximum Number Of Air To_Air Targets;

for Rejected Air To_Air_ Target Array’size use
Rejected Air To_Air_Target Array_Size;

for Air_To_Air_ Reject_Data use
record
Number Of Rejected_AA Targets
at 0 range 0..Word_Size-1;
Rejected_AA Targets
at Word_Size/Bytes range 0..Rejected Air To Air_Target Array Size-1;

end record;
for Air_To_Air_Reject_Data’size use

Word_Size +

Rejected Air To_ Air_Target_ Array Size;

Air To_Ground_Target Array Size : constant :=
Earth_Position_Components_Size *
Maximum Number Of Air To_Ground_Targets;
for Air To_Ground Target Array’size use
Air To_Ground_Target_ Array Size;

for Air To_Ground Target_Data use
record
Number Of AG_Targets
at 0 range 0..Word Size-1;
Designated_Points
at Word_Size/Bytes range 0..Air To_Ground Target Array Size-1;
end record;
for Air_To_Ground_Target_Data’size use
Word Size +
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Air_ To_Ground_Target Array_Size;

for Air_To_Ground_Reject_Data use
record
Number Of Rejected_AG_Taigets
at 0 range 0..Word_Size-1;
Rejected AG_Targets
at Word_Size/Bytes range 0..Air To_Ground_Target Array_Size-1;
end record;
for Air_To_Ground_Reject_Data’size use
Word_Size +
Air_ To_Ground_Target_ Array Size;

Data Update_Rate_Size : constant := Byte_Size;
for Data_Update_Rate’size use Data_Update_ Rate_Size;

for Moving_Model Data_Update_Rate_Change_Request use
record
ID
at 0 range 0..Moving_ Model_ ID_Size-1;
Update_Rate
at Moving_Model ID_Size/Bytes
range 0..Data_Update_Rate_Size-1;
end record;
for Moving_Model Data_Update_Rate_Change_ Request’size use
Moving Model ID_Size + Daia_Update_Rate_Size;

for Ownship Beacon_Data use
record
Beacon_Range
at 0 * Word Size/Bytes range 0..Word Size-1;
Beacon_Code
at 1 * Word_Size/Bytes range 0..Word Size-1;
end record;
for Ownship Beacon_Data’size use 2 * Word Size;

-- 10.14.3.3
IFF_Data_Size : constant :=

Global_Message_Types.IFF_Data_Size;

for Moving Model IFF Data use
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record

1D
o -

range 0..Moving Model ID_Size-1;
IFF_ID
at Moving_Model ID_Size/Bytes
range 0..IFF Data_Size-1;
end record;
Moving_Model IFF_Data_Size : constant :=
Moving_Model ID_Size + IFF_Data_Size;
for Moving_Model IFF_Data’size use Moving Model IFF Data_Size;

IFF_Interrogated Model Array Size : constant :=
Moving_Model IFF Data_Size *
Moving_Model Types.Maximum Number Of Moving Models;
for IFF_Interrogated Model_ Array’size use
IFF_Interrogated Model Array_Size;

for Airborne_IFF_Interrogate_Data use

record
Number Of Interrogated_Models
(' at 0 range 0..Word_Size-1;

Moving Model IFF_Data
at Word_Size/Bytes
range 0..IFF_Interrogated_Model Array Size-1;
end record;
for Airborne_IFF_Interrogate_Data’size use
Word_Size +IFF_Interrogated Model Array_ Size;

--10.14.3.4
for TF_TA_Data use
record

Terrain_Following Pitch_Command

at 0 * Word _Size/Bytes

range 0..Word_Size-1;
Radar_Roll Command

at 1 * Word_Size/Bytes

range 0..Word Size-1;
Radar_Yaw_Command

at 2 * Word_Size/Bytes
range 0..Word Size-1;
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Terrain_Following_ Engaged
at 3 * Word Size/Bytes
range 0..Byte_Size-1;
Terrain_Following_Valid
at 3 * Word Size/Bytes + 1 * Byte_Size/Bytes
range 0..Byte_Size-1;
Radar_Guidance_Engaged
at 3 * Word_Size/Bytes + 2 * Byte_Size/Bytes
range 0..Byte_ Size-1;
Radar_Guidance_Valid
at 3 * Word_Size/Bytes + 3 * Byte_Size/Bytes
range 0..Byte_ Size-1;
end record;
for TF_TA Data’size use 3 * Word_Size + 4 * Byte_Size;

-- 10.14.3.5
for Mission_Computer_Interface_ Half Rate’size use
Air To_Air_Target_Data_Size;

Assigning_Sensor_ Type Size : constant := §;
for Assigning_Sensor_Type’size use
Assigning_Sensor_Type_Size;

Assigned_Sensor_Type_Size : constant := 8;
for Assigned_Sensor_Type’size use
Assigned_Sensor Type_Size;

for Mission_Computer_ Sensor_ Assignment_Data use
record
Moving_Model
at 0
range 0..Moving Model ID Size-1;
Assigning_Sensor
at Moving Model ID Size/Bytes
range 0..Assigning_Sensor_Type_Size-1;
Assigned_Sensor
at Moving Model ID Size/Bytes +
Assigning_Sensor_Type_Size/Bytes
range 0..Assigned_Sensor_Type_Size-1;
Lost_Track
at Moving_Model_ID_Size/Bytes +
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Assigning_Sensor_Type_Size/Bytes +
Assigned_Sensor_Type_Size/Bytes
range 0..Byte_ Size-1;
end record;
for Mission_Computer_Sensor_Assignment Data’size use
Moving_Model_ ID Size +
Assigning_Sensor_Type_Size +
Assigned_Sensor_Type_Size +
Byte_Size;

Sensor_Source_Size : constant := Halfword Size;
for Sensor_Source’size use Sensor_Source_Size;

for Sensor_ Fused Discernable_Characteristics use
record
Sensor
at 0
range 0..Sensor_Source_Size-1;
Relative_Velocity_Resolved
at Sensor_Source_Size/Bytes
range 0..Byte_Size-1;
Range Resolved
at Sensor_Source_Size/Bytes +
Byte Size/Bytes
range 0..Byte_Size-1;
Sensing_Device
at Sensor_Source_Size/Bytes +
Byte Size/Bytes +
Byte_Size/Bytes
range 0..Sensor_Source_Size-1;
-- 2 bytes spare
Moving_Model
at Sensor_Source_Size/Bytes +
Byte_Size/Bytes +
Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
Halfword Size/Bytes
range 0..Moving_Model_ID_Size—l;
Gimbal Angles
at Sensor_Source_Size/Bytes +
Byte_Size/B.*2s +
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Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
. Halfword Size/Bytes +
Moving Model ID Size/Bytes
range 0..Polar_Direc*ion_Size-1;
Moving Model Cross_Section_Azimuth
at Sensor_Source_Size/Bytes +
Byte_Size/Bytes +
Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
Halfword Size/Bytes +
Moving_Model ID_Size/Bytes +
Polar_Direction_Size/Bytes
range 0..Word Size-1;
Moving Model Cross_Section_Elevation
at Sensor_Source_Size/Bytes +
Byte_Size/Bytes +
Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
Halfword_Size/Bytes +
Moving Model ID Size/Bytes +
O Polar Direction_Size/Bytes +
Word_Size/Bytes
range 0..Word Size-1;
Ter.arature
at Sensor_Source_Size/Bytes +
Byte_Size/Bytes +
Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
Halfword_Size/Bytes +
Moving_Model ID_Size/Bytes +
Polar_Direction_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes
range 0..Word _Size-1;
Range Rate_Known -- same location as Temperature
at Sensor_Source_Size/Bytes +
Byte_Size/Bytes +
Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
Halfword_Size/Bytes +
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Moving_Model ID_Size/Bytes +
Polar_Direction_Size/Bytes +
‘ Word_Size/Bytes +
Word_Size/Bytes
range 0..Byte_Size-1;
Range_Known
at Sensor_Source_Size/Bytes +
Byte_Size/Bytes +
Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
Halfword Size/Bytes +
Moving_Model ID_Size/Bytes +
Polar_Direction_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Byte_Size/Bytes
range 0..Byte_Size-1;
-- 2 bytes spare
Range_Rate
at Sensor_Source_Size/Bytes +
Byte_Size/Bytes +
O Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
Halfword Size/Bytes +
Moving_Model ID_Size/Bytes +
Polar Direction_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes +
Byte Size/Bytes +
Byte Size/Bytes +
Halfword_Size/Bytes
range 0..Word_Size-1;
Slant_Range
at Sensor_Source_Size/Bytes +
Byte Size/Bytes +
Byte_Size/Bytes +
Sensor_Source_Size/Bytes +
Halfword_Size/Bytes +
Moving_Model ID Size/Bytes +
Polar_Direction_Size/Bytes +
Word_Size/Bytes +
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Word_Size/Bytes +
Byte_Size/Bytes +
Byte_Size/Bytes +
Halfword_Size/Bytes
Word_Size/Bytes
range 0..Word_Size-1;
end record;

+

for Sensor Fused Discernable_Characteristics’size use

Sensor_Source_Size +
Byte_Size +

Byte_Size +
Sensor_Source_Size +
Halfword_Size +
Moving Model ID Size +
Polar Direction_Size +
Word_Size +

Word_Size +

Byte_Size +

Byte_Size +

Halfword Size +
Word_Size +

Word_Size;

for Single_Threat_Probability Data use

record
Threat_ID

-- pad

-- pad

at 0 range 0..Moving Model ID Size-1;

Probability Of That_Threat

at Moving Model ID_Size/Bytes range 0..Word Size-1;

end record;
Single_Threat_Probability Dat

Moving_Model ID_Size + Word Size;

a_Size

constant :=

for Single_Threat_Probability Data’size use
Single_Threat_Probability Data_Size;

Threat_Probability Array Size

for Threat_Probability Array’size use

Threat_Probability Array S

: constant :=
Single_Threat_Probability Data_Size *
Moving_Model Types.Maximum Number Of Moving_Models;

ize;
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for Threat_Probability Record use
record
Number Of_ Threats
at 0
range 0..Word_Size-1;
Probable_Threats
at Word_Size/Bytes
range 0..Threat_ Probability Array Size-1;
end record;
for Threat Probability Record’size use
Word_Size +
Threat_Probability Array Size;

for Threat Priority Data use
record
Model Number
at 0
range 0..Moving Model ID_Size-1;
Threat_Priority
at Moving_Model_ID_Size/Bytes
range O..Word Size-1;
end record;
for Threat_Priority Data’size use
Moving_Model_ ID_Size +
Word_Size;

Beam_Shape_Type_Size : constant := Halfword_Size;
for Beam_Shape_Type’size use
Beam_Shape Type_ Size;

Waveform Type_Size : constant := Halfword_Size;
for Waveform Type’size use
Waveform Type_Size;

Search Pattern Type_Size : constant := Byte Size;
for Search_Pattern_Type’size use

Search_Pattern_ Type_Size;

for Dynamic_Radar_Data use
record
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Beam_Shape
at 0 range 0..Beam_Shape_Type_Size-1;
Waveform
at Beam_Shape_Type_Size/Bytes
range 0..Waveform_Type_Size-1;
Dwell Time
at Beam_Shape_Type_Size/Bytes +
Waveform_Type Size/Bytes
range 0..Word Size-1;
Revisit _Time
at Beam_Shape_Type_Size/Bytes +
Waveform Type_Size/Bytes +
Word_Size/Bytes
range 0..Word_Size-1;
Search_Pattern
at Beam_Shape_Type_Size/Bytes +
Waveform_Type_Size/Bytes +
Word_Size/Bytes +
Word_Size/Bytes
range 0..Search_Pattern Type_Size-1;
end record;
for Dynamic_Radar_Data’size use
Beam_Shape_Type_Size +
Waveform Type_ Size +
Word_Size +
Word Size +
Search_Pattern Type_Size;

-- 10.14.3.6
Aircraft_Electrical Bus_Load Array Size : constant :=
Global_Message_Types.Aircraft_Electrical_ Bus_Load_Array Size;

Number Of_Radar_Hydraulic_Components : constant :=
Global_Message_Types.Radar_Hydraulic_Component’pos (
Global_Message_Types.Radar_Bydraulic_Cdmponent'last) -
Global_Message_Types.Radar_Hydraulic_Component’pos. (
Global Message_Types.Radar_Hydraulic_Component’first) + 1;

Radar_Hydraulic_Component Flow _Array _Size : constant :=

Word Size * Number Of Radar_ Hydraulic_Components;
for Radar_Hydraulic_Component_ Flow_Array’size use
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Radar_ Hydraulic_Component_ Flow_Array_ Size;

for Radar_ Aircraft_Systems_Interface_Eighth_Rate use
record
Electrical_Loads
at 0 range 0..Aircraft_Electrical_Bus_load_Array Size-1;
Hydraulic_Component_Flows
at Aircraft Electrical Bus_Load_Array_Size/Bytes
range 0..Radar_Hydraulic_Component_Flow_Array Size-1;
end record;
for Radar_Aircraft_Systems_Interface_Eighth Rate’size use
Aircraft_Electrical_Bus_Load Array Size +
Radar_Hydraulic_Component_Flow_Array Size;

--10.14.3.7

Radar Discrete_Output_And State_Size : constant := 2 * Bytes;

for Radar Discrete_Output_And_State’size use
Radar_Discrete_Output_And_State_Size;

Radar_Discrete_Output_Array Size : constant :=
Radar_Discrete_Output And_State_Size *
Number Of_ Radar_Discrete_Outputs;

for Radar_Discrete_Output_Array’size use
Radar_Discrete_Output_Array Size;

for Radar Discrete_Output_List use
record
Number Of DOs at 0
range 0..Word_Size-1;
Discrete_Outputs at Word Size/Bytes
range O..
Radar_Discrete_Output_Array_ Size-1;
end record;
for Radar_Discrete Output_List’size use
Word Size + Radar_Discrete_Output_Array Size;

—

end Radar_Output_Interface_Types;
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-~ %2% Unit Name: Radar_Output_Interface

-- %Z% Source Pathname: %P%

-- %Z2% Unit Type: Package Spec (no body)

-- %2% Unit ID: (tbd)

-- %Z2% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 12 August 1993

—-- %2% SCCS Filename: SM%
-~ %2% Delta ID: $1%
-- %2% Delta Date: %G%
-- %2% Current Release: %R%

-- Purpose:
-- This package specifies all the message objects which are sent by the
-—- Radar segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions

—-—- 1in this segment will not be performed, based on simulator
requirements.

-- The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-- "Destination:" and the abbreviations of the segment (s) which receive
-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
~- object declaration itself may be commented out or deleted.

-- The four service functions: Radar Database, Visual Database, Spatial
-- Relations and Occulting have messages which must each be sent by one
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-- and only one segment. Only one of the following three segments:
-- Environment, Radar or Visual, may send these messages. Modify the
-- output interface packages for each of these three segments in

-- accordance with the assignment of the functions to the segments,
-- commenting or uncommenting declarations accordingly.

with Radar_Output Interface_Types;
with Control Types;

with Service_Function_Types;

with Moving_Model Types;

package Radar_ Output_Interface is

e 222222222222 RS R R X2 iR iR 2R 222X AR R R B R R R R R

p—— -
-~/ 10.15 Radar Output Interface *
p— 4 *

gy 222222220222 RARR SRRl iRl sst RS2 XX X0 R X2 2 K23

__************t**Function:

e

--/ 10.15.1 Radar Processor

— 4

~= NONE

__************i**Function:

—-—

--/ 10.15.2 Radar Image Generation

—_—

Image_Generation_Moving Models_ Half Rate_Outputs :
Radar_ Output_Interface_Types.
Image_Generation_Moving_Models Half Rate;

-—~ Destination: WPN

Image_Generation_Moving_Models Quarter_ Rate Outputs :
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Radar_Output_Interface_Types.
Image_Generation_Moving_Models_Quarter_ Rate;

-- Destination: EW

—--SEND-ON-CHANGE OUTPUTS

Air To_Air Reject_Data_Change :
Radar_Output_Interface_Types.
Air_To_Air_Reject_Data;

-— Destination: WPN

Designated Air To_Ground Data_Change :
Radar_Output_Interface_Types.
Air To_Ground_Target_Data;

-— Destination: WPN

Air To_Ground Reject_Data_Change :
Radar_Output_Interface_ Types.
Air To_Ground_Reject_Data;

—- Destination: WPN

Moving_Model Data_Update_Rate_Change :
Radar_Output_Interface_Types.
Moving_Model Data_Update_Rate_Change Request;

-- Destination: ENV, EW, WPN, FD, VIS

Ownship Beacon_Data_Change :
Radar_Output_Interface Types.
Ownship_Beacon_Data;
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-- Destination: ENV, EW, FD, I0S

.._.tt*t**i*****i*Function:

-

--/ 10.15.3 Airborne Interrogate Sensor

—_—

~=SEND-ON-CHANGE OUTPUTS

IFF_Airborne_Interrogate_Data_Change :
Radar_Output_Interface_Types.
Airborne_IFF_Interrogate_Data;

-- Destination: NAV

_.-i**************Function:

-

--/ 10.15.4 Terrain Following/Terrain Avoidance/
--/ Radar Guidance

—

——SEND-ON-CHANGE OUTPUTS

TF_TA Data_Change :
Radar_Output_Interface_Types.
TF_TA_Data;

~- Destination: FC

_—***************Function:

-—

--/ 10.15.5 Mission Computer Interface
pup— 4

Mission_Computer_Interface_Half Rate Outputs :
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Radar_Output_Interface_ Types.
Mission_Computer_Interface_ Half_Rate;

-- Destination: EW, VIS

~-SEND-ON-CHANGE OUTPUTS

Mission_Computer_Sensor_Data_Change :
Radar_Output_Interface_Types.
Mission_Computer_Sensor_Assignment_Data;

-- Destination: EW, VIS

Sensor_Fused_Discernable_Characteristics_Change
Radar Output_Interface_Types.
Sensor_Fused_Discernable_Characteristics;

~- Destination: EW, VIS

Threat_Probability Data_ Change
Radar_Output_Interface_Types.
Threat_Probability Record;

~~ Destination: EW, VIS

Threat_Priority Data Change :
Radar_Output_Interface Types.
Threat_Priority Data;

~- Destination: EW, VIS

Dynamic_Radar_Data_Change :
Radar_Output_Interface_ Types.
Dynamic_Radar_Data;
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-- Destination: EW

__*******i**i****Function:
-—

--/ 10.15.6 Radar Aircraft Systems Interface

pump—

Radar_Aircraft_Systems_Interface_Eighth Rate_Outputs :
Radar_Output_Interface_Types.
Radar_Aircraft_Systems_Interface_Eighth_Rate;

—- Destination: FS

——kkkkkkk k¥ kXN X *Pyunction:

-

--/ 10.15.7 Crew Station Hardware Panel Interface

-—

—-— SEND-ON-CHANGE OUTPUTS

Radar_Discrete_Data_Output_Change :
Radar Output_Interface_Types.
Radar Discrete_Output_List;

—-- Destination: FS

__***************Function:

——

--/ 10.15.8 Radar Database

——

-~ NONE

-—t**i*********i*Function:

—
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--/ 10.15.9 visual Database

—_—

—- NONE

__.***i'**t********r‘unction:
—_—

-~/ 10.15.10 Spatial Relations

_—

--SEND-ON-CHANGE OUTPUTS

Position_Range_Change :
Service_Function_Types.
Position_Range_Update;

-- Destination: ENV, NAV, VIS

Groundspeed_ Change :
Service_Function_Types.
Groundspeed Update;

-~ Destination: ENV, NAV, VIS

-- Ownship_ Height_Above_Terrain_Max_Rate_Outputs
--= Service_Function_Types.
-~ Ownship Height_ Above_Terrain;

-- Destination: ENV, NAV, WPN, PHC, VIS, FD
-- Assigned to ENV

-- Moving Models_Height Above_Terrain_Max_Rate_Outputs :
- Service_Function_Types.

- Moving_Models_Height Above Terrain;

-- Destination: ENV, NAV, WPN, PY(C, VIS, FD
-- Assigned to ENV
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_-ﬁ*'t'ﬁt*ti'tttQFunction:

—

-~/ 10.15.11 Occulting
—~-SEND-ON~CHANGE QUTPU1S

-~ Occulting_Status Change :
-- Service_Functiun_Types.
-~ Occulting_Status_Update;

—-—- Destination: VIS, NAV, EW, ENV
-~ Assigned to VIS

..._***************Function:
—

-~/ 10.15.12 Radar Support

—

—— SEND-ON-CHANGE OUTPUTS

Radar_Emitter Unique Data :
Moving_Model Types.
Emitter_Unique_Data;

-- Destination: ENV

Radar_Segment_Simulation_State Response :
Control Types.
Segment_Simulation_State_Response;

-—

~~ Destination : I0S

Radar_Segment_Traininc_Mode Response
Control_Types.
Segment_Training_Mode_Response;

-~ Destination : IOS
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Radar_Performance_Test_Response :
Control_ Types.
Performance_Test_Response;

-- Destination : IOS

Radar_Off Line_Diagnostic_Response :
Control_Types.
Off Line_Diagnostic_Response;

—- Destination : IOS

Radar_Remote_Controlled Diagnostic_Response
Control_Types.
Remote_Controlled Diagnostic_Response;

-— Destination : IOS

Radar_On_Line_Diagnostic_Response :
Control_Types.
On_Line_Diagnostic_Response;

-~ Destination : IOS

Radar_Scoring_Response
Control_Types.
Scoring_Response;

~- Destination : IOS

—

end Radar_Output_Interface;
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-- %Z% Unit Name: Electronic_Warfare Output_Interface_Types
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit 1ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 3 August 1993
-- %2% SCCS Filename: $M%
-- %7% Delta 1ID: $1I%
~- %2% Delta Date: £G%
~-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- by the Electronic_Warfare segment. Other packages

-— that include types that may be sent by this segment include

-- Control_Types, Moving_Model_ Types, Global_Message_Types and

-- Service_Function_Types.

—-- Adaptation:
-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;

with Engineering_Units;
with Global Message_Types;
with Moving_Model Types;

package Electronic_Warfare Output_Interface_ Types is

Y X 2 IR R R R R R R R R R R R R R R Y 2 R R A R )

pu— 4 *
--/ 10.16 Electronic Warfare Output Interface Types *
—_— *

put 222228 2222222022222 2 X RS2 At X222 222X X0 0 R L L XRF XY
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PR TTI2 ISR AASSZIZ A SRR SRR SR AR AR SRR R

-t

--/ 10.16.1 Aircraft/Simulator Specific Electronic
--=/ Warfare Types

-

R 2 2222222222222 222X 2Rt S R R

-- This constant is important only if you send dynamic data on all
-- decoys at the same time, instead of sending them one per message
Maximum Number Of Decoys : constant := 10;

—- Declare all D/Os in the flight station that this segment will
-- turn on or off
type Electronic_Warfare_Discrete_Outputs is

(To_Be_Determined);

s 2222 X222 222222222222 222 2222 2X222dRZ2R 22X

-—

==/ 10.16.2 Aircraft/Simulator Reusable Electronic Warfare Types
-

s 22 2222222222222 2222 RXR22d XA XAt

type EW_Hydraulic_Component Flow_Array is
array (Global_ Message_Types.Electronic_Warfare Hydraulic_Component)
of Engineering Units.Gal_Per Min;

Number Of Electronic_Warfare Discrete_Outputs : constant :=
Electronic_Warfare Discrete Outputs’pos (
Electronic_Warfare Discrete_Outputs’last) -
Electronic_Warfare Discrete_Outputs’pos (
Electronic_Warfare_ Discrete Outputs’first) + 1;

subtype Decoy_Count is Base_Types.Unsigned_Integer_32 range
1. .Maximum_Number Of Decoys;

type Decoy Moving Model Dynamic_Data_ Array is array (Deéoy_Count)
of Moving_Model_ Types.Moving_Model Dynamic_Data;

type Decoy_ Moving_Model Dynamic_Data_Record is
record
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Number Of_ Decoys : Decoy_Count;
Decoys : Decoy Moving_Model Dynamic_Data_Array;
“ end record;

Y TEIEYE XSRS SREI RS R AR AR SRR AR R AR R RS
—_—"

--/ 10.16.3 Electronic Warfare Segment Output Records

—"

e Y22 IEEEET LRSS RARE SRS X2 X2 Rl l

_._***************Function:
-

~-/ 10.16.3.1 Ownship Chaff and Flares

—_—

-~ see Moving Model_ Types for declarations of
-- Ownship Chaff And_Flares_Half Rate_Outputs and
-- Ownship_ Chaff And_Flares_Sixteenth_ Rate_Outputs

-——***************Function:

-t

--/ 10.16.3.2 Dedicated Displays

v

—=NONE

.——***************Function:

-

--/ 10.16.3.3 Ownship Electronic Counter Measures (ECM)

punp— 4

type Ownship ECM Half Rate is
record
Decoy Dynamic_Data : Decoy Moving Model Dynamic_Data_Record;

-- RDR, NAV, I0S, VIS
Q end record;
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-- An alternative is to send data on one decoy at a time, in which
-- case, the declaration above will be:

-- type Ownship ECM Half Rate is

-- record

-- Decoy_Dynamic_Data : Moving_Model Types.Moving_Model Dynamic_Data;
- -- RDR, NAV, IOS, VIS

-- end record;

-- see Moving Model Types for declaration of Decoy_ Unique_Data

-—***************Function:

-——

--/ 10.16.3.4 Pods and Controls

-

type Pods_And_Controls_Eighth Rate is

record
Electrical_Loads

Hydraulic_Component_ Flows

end record;

——*kkk kxRN XA X XAR*Function:

R 4

Global Message_Types.
Aircraft_Electrical_Bus_Load_Array;
--FS
EW_Hydraulic_Component_Flow_Array;
X

--/ 10.16.3.5 Radar Warning Receiver

—_—

—--NONE

——*kkkkkkkk*kkkr*EFunction:

—

--/ 10.16.3.6 Threat Detection

—_—
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--NONE

_..*"ﬁ'*i******i**Function:
P 4

--/ 10.16.3.7 Electronic Warfare Support

-

-- See Control_Types for responses to IOS

-- Depending on the implementation, this segment will either send a
-~ number of these messages:

type Electronic_Warfare Discrete_Output_And State is record
ID : Electronic_Warfare Discrete_Outputs;
State : Base_Types.Discrete_State;

end record;

-- ...0r it will collect the discretes into an array;
subtype Electronic_Warfare Discrete_Output_Count is
Base_Types.Unsigned_Integer_32
range 1..Number Of Electronic_Warfare_ Discrete_Outputs;

type Electronic_Warfare Discrete_ Output_Array is array (
Electronic_Warfare_Discrete_Output_Count) of
Electronic_Warfare Discrete Output_And State;

-- ...and send the ones which have changed in one of these messages:
type Electronic_Warfare_Discrete_ Output_List is
record
Number Of_DOs : Electronic_Warfare_Discrete_Output_Count;
Discrete_Outputs : Electronic_Warfare_Discrete_output;Array;
end record;

s 2 222X 22X 2222222222222 XXX X2 X X
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-

-~/ 10.16.4 Electronic Warfare Representation Specs
- W

B TETEAETETETEEEELEZIEAESS SRR A AR A AR AR R SRaR S SR

private

-- Declarations to make representation specs more readable
Bytes : constant := 8; -- Bits per byte

Byte Size : constant := 1 * Bytes;

Word_Size : constant := 4 * Bytes;

-- 10.16.3.3

Decoy Moving Model Dynamic_Data_Array_Size : constant :=
Moving Model Types.Moving Model Dynamic_Data_Size *
Maximum_Number Of_ Decoys;

for Decoy_Moving_ Model Dynamic_Data_Array’size use
Decoy Moving Model_Dynamic_Data_Array_Size;

for Decoy_ Moving_Model Dynamic_Data_Record use

record
Number Of Decoys at 0 range 0..Word_Size-1;
Decoys at Word_Size/Bytes

range 0..Decoy_Moving Model Dynamic Data_ Array_ Size-1;
end record;

Decoy_Moving Model Dynamic_Data_Record_Size : constant :=
Word_Size +
Decoy_Moving_Model Dynamic_Data_Array Size;

for Decoy_Moving Model Dynamic_Data_Record’size use
Decoy_Moving_Model Dynamic_Data_Record_Size;

for Ownship ECM Half Rate’size use

Decoy Moving_Model Dynamic_Data_Record_Size;
-—- When one decoy is sent at a time, use the following
-- instead of the rep spec above: .

-- for Ownship ECM Half_ Rate’size use
- Moving Model_Types.Moving Model Dynamic_Data_Size;
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- 10-16-3-4
Number Of Electronic_Warfare_Hydraulic_Components : constant :=

'. Global Message_Types.Electronic_Warfare_Hydraulic_Component’pos (
Global Message_Types.Electronic_Warfare_Hydraulic_Component’last)

Global_Message_Types.Electronic_Warfare_Hydraulic_Component’pos (

Global_Message_Types.Electronic_Warfare_Hydraulic_Component’first) + 1;

EW_Hydraulic_Component_Flow_Array_Size constant :=

Number Of Electronic_Warfare Hydraulic_Components

for EW_Hydraulic_Component_Flow_Array’size use
EW_Hydraulic_Component_Flow_Array Size;

* Word_Size;

for Pods_And Controls_Eighth_Rate use

record

Electrical_Loads at 0

range 0..Global Message_Types.
Aircraft_Electrical_Bus_Load Array_Size-1;

Hydraulic_Component_Flows at Global_Message_Types.
Aircraft_Electrical Bus_Load_Array Size/Bytes

( . range 0..EW_Hydraulic_Component Flow Array Size-1;

end record;
for Pods_And_Controls_Eighth Rate’size use
Global Message_Types.Aircraft_Electrical_Bus_load_Array Size +

EW_Hydraulic_Component_Flow_Array_ Size;

-- 10.16.3.7
Electronic_Warfare_Discrete_Output_And_ State_Size : constant := 2 *

Bytes;
for Electronic_Warfare_Discrete Output_And_State’size use

Electronic_Warfare_ Discrete Output And State_Size;

Electronic_Warfare_Discrete_Output_Array_Size constant :=

Electronic_Warfare Discrete_ Output_And State_Size *
Number Of Electronic_Warfare Discrete_Outputs;

for Electronic_Warfare Discrete_Output_Array’size use€
Electronic_Warfare Discrete_Output_ Array_Size;

for Electronic_Warfare_Discrete Output_List use

(: record
Number_ Of_ DOs at 0
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range 0..Word Size-1;
Discrete_Outputs at Word Size/Bytes

. range O..
Electronic_Warfare_Discrete_Output_ Array_Size-1;

end record;
for Electronic_Warfare_Discrete_Output_List’size use

Word_Size + Electronic_Warfare_Discrete_Output_Array Size;

—

end Electronic_Warfare Output_Interface_Types;
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-- %2% Unit Name: Electronic_Warfare_Output_Interface
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-~ %2% Unit ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: $M%

-- %Z% Delta ID: %1%

-- %2Z% Delta Date: $G%

-- %2% Current Release: %R%

~- Purpose:
—- This package specifies all the message objects which are sent by the
-- Electronic_Warfare segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.

-— The messages associated with these functions need not be sent, and
-= should therefore be deleted or commented out.

-— Each message declaration is followed by a comment line containing
-- "Destination:" and the abbreviations of the segment (s) which receive
-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-— of the other segments for data. For example, if segment X is absent,
-— then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

—-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

with Electronic_Warfare_Output_Interface Types;
with Control_Types;

A-308




D495-10735-1
20 August 1993

with Moving Model Types;

package Electronic_Warfare Output Interface is

s 2 222220222 RA SRRl s Rl sddlllRdR Al EERSlRERXE 2R R XE ERZER X1

p—— 4 *
--/ 10.17 Electronic Warfare Output Interface *
-— ; 4

iy 2222 Z 22222 2R Rl iR AR XS R XS R AR 'Y X8 R R 21

——kkkkkk N Ak R RN XX AP UNCtioN:

a— 4

--/ 10.17.1 Ownship Chaff and Flares

mp— 4

Ownship_ Chaff And Flares_Half Rate_Outputs :
Moving_Model_ Types.
Chaff And Flares_Moving_Model Data;

-- Destination: ENV, RDR, VIS, I0S

Ownship_ Chaff And_Flares_Sixteenth Rate Outputs
Moving_Model Types.
Chaff And Flares_Detail Data;

-- Destination: ENV, RDR, VIS, IO0S

—

—-***************Function:

-

--/ 10.17.2 Dedicated Displays

—

--NONE

.-_ii********i****f‘unction:

-
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--/ 10.17.3 Ownship Electronic Counter Measures (ECM)

—

Ownship ECM_Half Rate_Outputs
Electronic_Warfare_ Output_Interface_Types.
Ownship ECM Half _ Rate;

~-- Destination: ENV, RDR, VIS, I0OS, NAV

—-SEND-ON-CHANGE OUTPUTS

Decoy_Unique_ Data :
Moving_Model_Types.
Decoy_Moving Model Unique_Data;

-- Destination: ENV, RDR, VIS, I0S, NAV

——kkkknxkxk*kkx*k**Punction:
%

--/ 10.17.4 Pods and Controls

-—

Pods_And_Controls_Eighth Rate Outputs :
Electronic_Warfare_Output_Interface_Types.
Pods_And_Controls_Eighth_Rate;

——

-- Destination: FS

-

--*NOTE: Emitter and IFF data is sent as part of
- Platform Moving_Model Unique Data from the "Threat
-— Platform Dynamics" function.

——k*xkrwkk*kkk***Punction:

-

--/ 10.17.5 Radar Warning Receiver
-—
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==NONE

__******t**t*****Function:
——

--/ 10.17.6 Threat Detection

u—— 4

~-NONE

——kRkkkkk kxR A r Nk k*Function:
—_——

~--/ 10.17.7 Electronic Warfare Support

—_—

—— SEND-ON-CHANGE OUTPUTS

Electronic_Warfare Discrete_Output_Change
Electronic_Warfare Output Interface_Types.
Electronic_Warfare Discrete Output_List;

--— Destination: FS

Electronic_Warfare_ Segment_Simulation_State Response
Control Types.
Segment_Simulation_State_Response;

-- Destination : IOS

Electronic_Warfare_Segment_ Training_Mode_ Response
Control_Types.
Seyment_Training Mode ~sponse;

~— Destination : IOS

Electronic_Warfare Performance_Test_Response
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Control Types.
Performance_Test_Response;

-— Destination : IO0OS

Electronic_Warfare Off Line_Diagnostic_Response
Control_Types.
Off Line_ Diagnostic_Response;

-- Destination : IOS

Electronic_Warfare_Remote_Controlled_Diagnostic_Response
Control_Types.
Remote_Controlled Diagnostic_Response;

—— Destination : IOS

Electronic_Warfare_On_Line_Diagnostic_Response
Control_Types.
On_Line_Diagnostic_Response;

-— Destination : IOS

Eiectronic_Warfare_Scoring Response
Control_ Types.
Scoring_Response;

-- Destination : IOS

—_—

end Electronic_Warfare_ Output_ Interface;
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-- %2% Unit Name: Physical_Cues_Output_Interface_Types
-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 3 August 1993

-- %2% SCCS Filename: M%

-- %Z% Delta ID: 5I%

-- %Z% Delta Date: %G%

-—- %Z% Current Release: %R%

--~ Purpose:

-- This package specifies types for messages which are output only
-- by the Physical_Cues segment. Other packages

-- that include types that may be sent by this segment include

-—- Control_Types, Moving_Model Types, Global_Message_Types and

-- Service_Function_Types.

-- Adaptation:
-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed
-- to require 1little or no modification.

package Physical_ Cues_Output_Interface_Types is

ot 2222222222 X AR SRR 2R X2 XA dZ X222 R YRR RER R X XX FE

-— *
--/ 10.18 Physical Cues Output Interface Types *
—_— *

s 28222 AR R AR RERRdR ARl Rl X2 Rt XA RE R R KRR BRY

ppan 2 22 2222222224222 222X 2R R XXX AR YRR R R XX 4

-

-~/ 10.18.1 Aircraft/Simulator Specific Physical Cues Types
pu— 4

it 22222222222 Rd RS dRXARXXRRZEES S S
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-- Names of systems which may be driven through motion
type Motion_Related_System is
(G_Seat);

R L 22X 2XEEEEREZEASARESA SRR SR RE RS d RN RR X

—_—

--/ 10.18.2 Aircraft/Simulator Reusable Physical Cues Types
—_—

R Y 2 22222 Z 222222222 R X222X2ddllldsd XX

type Operational_Status is (
Ready,
Not_Ready) ;

type Safety Status is (
All_Safety Interlocks_Closed,
Safety Interlocks_Open);

ot 228 R R AR RE2 2SR R RS2 RRRXRRRRS R R X

——

--/ 10.18.3 Physical Cues Segment Output Records
—

s 2SR A RS XAl RR AR RYR AR R R X X

_._***************Function:

—_—

--/ 10.18.3.1 Environmental Sound

—_

—— NONE

_...****t**********Function:

-

--/ 10.18.3.2 Anti ’'G’ Suit

— 4
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== NONE

-—*t***tt"ttt*t*fFunction:

-

-~/ 10.18.3.3 "G’ Seat

-

-= NONE

-_*************t*punction;

p—

--/ 10.18.3.4 Motion Geometry

-

—— NONE

-_**************iFunction:

—_——

--/ 10.18.3.5 Motion Cue

U

-— NONE

_—******i********Function:

-

--/ 10.18.3.6 Motion Base

—_—

—— NONE

-..*i***********i*Function:

—_—

--/ 10.18.3.7 Vibration and Buffet

p— 4

—-= NONE
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___'t**t*t**t**t**tf‘unction:

—

--/10.18.3.8 Physical Cue Support

—

—- SEND-ON-CHANGE

type Motion_Related_System_Status is

record
System_Name : Motion_Related System;
System Operational_State : Operational_Status;
System_Safety_State : Safety_Status;

end record;

-- See Control_Types for responses to IOS

YT EIEZZEEE S A2 RS AR AR 22 R R RRd RS
——

--/ 10.18.4 Physical Cues Representation Specs

-

P 22222222 X 22222222 X XS R il R R AR Rl

private

-— Declarations to make representation specs more readable
Bytes : constant := 8; -- Bits per byte

Byte_Size : constant := 1 * Bytes;

Word_Size : constant := 4 * Bytes;

for Motion_Related System’size use Byte_Size;
for Operational_Status’size use Byte_Size;

for Safety Status’size use Byte_Size;

for Motion_Related System_Status use

record
System_Name at 0 range 0..Byte Size-1;
System _Operational_State at 1 range 0..Byte_Size-1;
System Safety_State at 2 range 0..Byte_Size-1;
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end record;
for Motion_Related_System_Status’size use 3 * Byte Size;

-

end Physical_Cues_Output_Interface_ Types;
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-- %Z% Unit Name: Physical_ Cues_Output_Interface

-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %2% Date of Origin: 12 August 1993
-- %Z2% SCCS Filename: $M%
-- %Z% Delta ID: £1%
-—- %2% Delta Date: £G%
-- %Z% Current Release: %R%

—-= Purpose:
-- This package specifies all the message objects which are sent by the
-- Physical_Cues segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.

-- The messages associated with these functions need not be sent, and
—--— should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-— "Destination:" and the abbreviations of the segment (s) which receive
-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-— then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
~- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-— object declaration itself may be commented out or deleted.

with Physical_Cues_Output_Interface_Types;
with Control_Types;
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package Physical_Cues_Output_Interface is

pn 222222 Ad Rl Rl lRl Rl Rl iRl Rd Rl R R R EEE R R EEE I I

-— »
--/ 10.19 Physical Cues Output Interface *
—_— L 4

s 22202 RS Rl R RSl RSl RSl iRl Rd Rl RS R R 2R R ER TR

——*krkk kA kk kXX R XPUNCLIiON:

-

--/ 10.19.1 Environmental Sound

4

~- NONE

——*xxkkkkxk**x***Punction:

—_——
--/ 10.19.2 Anti ’'G’ Suit
—

—— NONE

-_***************Function;

—_—

--/ 10.19.3 'G’ Seat

pup—

~— NONE

__**i*********i**FunCtion:
—_—
--/ 10.19.4 Motion Geometry

u—

—— NONE
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-—*****i‘**tt*ﬁifﬁrunction:

-

-~/ 10.19.5 Motion Cue

u— 4

—- NONE

__***i******i****Function:

W

--/ 10.19.6 Motion Base

—_—

—- NONE

__**'k************Function:

m—

--/ 10.19.7 Vibration and Buffet

4

—- NONE

__***************Function:

—

--/ 10.19.8 Physical Cue Support

—_—

—— SEND-ON-CHANGE OUTPUTS

Motion_Related_System State :
Physical_Cues_Output_Interface_Types.
Motion_Related System_Status;

-- Destination : I0S

Physical_Cues_Segment_Simulation_State_Response :

A-320




D495-10735-1
20 August 1993

Control_Types.
Segment_Simulation_State_Response;

—-- Destination : I0S

Physical_Cues_Segment Training_Mode_Response
Contreol_Types.
Segment_Training_Mode_Response;

-— Destination : IOS

Physical_Cues_Performance_Test_Response :
Control_Types.
Performance_Test_Response;

-—- Destination : I0S

—

Physical_Cues_Off Line_Diagnostic_Response
Control_Types.
Off Line_Diagnostic_Response;

-- Destination : IOS

Physical_Cues_Remote_Controlled Diagnostic_Response :
Control_ Types.
Remote_Controlled Diagnostic_Response;

-- Destination : IOS

Physical_Cues_On_Line_Diagnostic_Response
Control_Types.
On_Line_Diagnostic_Response;

—-— Destination : I0S
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Physical_Cues_Scoring_Response :
Control_ Types.
Scoring_Response;

-- Destination : IOS

pm—

end Physical_Cues_Output_Interface;
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-- %2% Unit Name: Visual Output_Interface_Types

-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-- %2% Unit 1ID: (tbd)

-~ %2% Author: Gary Kamsickas, Bob Crispen, et al.

|

1
oP
(53]
oP

Date of Origin: 3 August 1993

-- %2% SCCS Filename: %M%
-~ %Z% Delta ID: $I%
-- %2% Delta Date: %G%
-— %Z% Current Release: %R%

—-—- Purpose:

-- This package specifies types for messages which are output only
-- Dby the Visual segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving_Model_ Types, Global_Message_Types and

-- Service_Function Types.

-- Adaptation:
-~ The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed
-~ to require little or no modification.

with Base_Types;
with Engineering Units;
with Global_Message_Types;

package Visual_ Output_Interface_Types is

e AR A A AR R ERR R Rl R R R R R ERREZER R Y

—— : *
--/ 10.20 Visual System Interface Types *
—_— *

2580284222 RRRdRRRRRR2 AR iRt R id XXX RAT X LR R RN

i AR AR RSl it ll sl R ssdd ]

A-323




D495-10735-1
20 August 1993

-

--/ 10.20.1 Aircraft/Simulator Specific Visual Types

uu—

s 228222222 RRX SRR AR Rl Rl l SRR RS Rl RS

-- Declare all D/Os in the flight station that this segment will
-—- turn on or off
type Visual Discrete_Outputs is

(To_Be_Determined);

s 222222220 d SR SRR Rl Rt Rl lXRRd RSl ]
——

--/ 10.20.2 Aircraft/Simulator Reusable Visual Types

—

S AR R A AR SRRl R X222 2 X222 Rt R R X1

Number Of Visual Discrete_Outputs : constant :=
Visual_Discrete_Outputs’pos (Visual Discrete Outputs’last) -
Visual_Discrete_ Outputs’pos (Visual_ Discrete Outputs’first) + 1;

type Visual_ Hydraulic_Component Flow_Array is
array (Global_Message_Types.Visual_System_ Hydraulic_Component) of
Engineering Units.Gal_Per Min;

e 22 2 AR RS AR RAR ARl AR R R R R R R RE RN

—_

--/ 10.20.3 Visual Segment Output Records

—_——

s 2 A A A S AR AR SS SRS SRR R R R R R R R RE R LR SRS

..__t**************Function:

—_—

--/ 10.20.3.1 Image Generation

—_——

-—-NONE
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__tti**tttttt*tttpunction:

-——

--/ 10.20.3.2 Moving model

-——

-~NONE

—-***************Function:

—_

-~/ 10.20.3.3 Visual Scene Environment

-—

—~-NONE

_..***************Function:

-

--/ 10.20.3.4 Lighting

—

--NONE

——***************Function:

—_—

--/ 10.20.3.5 Mission Computer/Display Processor Interface
—_—

——-NONE

__***************Function:

—_—

--/ 10.20.3.6 Visual Crew Station Interface

-

—-SEND-ON-CHANGE

-—- Depending on the implementation, this segment will either send a
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-- number of these messages:

type Visual Discrete_Output_And_State is record
ID : Visual Discrete_Outputs;
State : Base_Types.Discrete_State;

end record;

-- ...0r it will collect the discretes into an array;
subtyre Visual Discrete_Output_Count is

Base Types.Unsigned_Integer_32

range 1l..Number Of Visual_ Discrete_Outputs;

type Visual Discrete_Output_Array is array (
Visual Discrete_Output_Count) of
Visual Discrete_ Output_And_State;

-- ...and send the ones which have changed in one of these messages:
type Visual Discrete_Output_List is
record
Number Of DOs : Visual Discrete_Output_ Count;
Discrete Outputs : Visual Discrete_Output_Array;
end record;

_._.**************tf‘unction:

4

--/ 10.20.3.7 Visual Aircraft Systems Interface

—_—

type Visual Aircraft_Systems_Interface_Eighth_ Rate is
record
Electrical_Loads

Global Message_Types.
Aircraft_Electrical Bus_Load_Array;
--FS

Hydraulic_Component_Flows : Visual_ Hydraulic_Component_ Flow_Array;
--FS

A-326



D495-10735-1
20 August 1993

end record;

___****ﬁ***f******Function:

—

--/ 10.20.3.8 Visual Display Systems

pu—

--NONE

__***************Function:

——

--/ 10.20.3.9 Radar Database

—_—

-- See Service_Function_Types

...-********t******runction:

—_—

-~/ 10.20.3.10 Visual Database

—_—

—-- See Service_Function_Types

_._********i******FunctiOn:

p—

-~/ 10.20.3.11 Spatial Relations

-_

-- See Service_Function_Types

_..ﬁ***t****tii***runction:

—

--/ 10.20.3.12 Occulting

-—

—-- See Service_Function_Types
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__'*i********'t*iFunction:
—"

--/ 10.20.3.13 Visual Support

-

—-SEND-ON-CHANGE

-- See Control_ Types for responses to IO0S

e 2 222222222222 222222l sl R
P

--/ 10.20.4 Visual Representation Specs
—_—

R 222222 2222222222222 2R i Rt AR SRR R

private

-—- Declarations to make representation specs more readable
Bytes : constant := 8; -- Bits per byte

Byte_Size : constant := 1 * Bytes;

Word_Size : constant := 4 * Bytes;

-- 10.20.3.7

Visual Discrete_Output And State_Size : constant := 2 * Bytes;

for Visual _Discrete_Output_And_State’size use
Visual_Discrete_Output And State_Size;

Visual _Discrete_Output_Array Size : constant :=
Visual Discrete_Output And State_Size *
Number Of Visual Discrete_Outputs;

for Visual Discrete_Output_Array’size use
Visual _Discrete_Output Array Size;

for Visual Discrete_Output_List use
record
Number Of DOs at 0
range 0..Word Size-1;
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Discrete_Outputs at Word_Size/Bytes
range O..
Visual Discrete_Output_ Array_Size-1l;
end record;
for Visual_Discrete_Output List’size use
Word_Size + Visual_Discrete_Output Array_ Size;

-- 10.20.3.8

Number Of Visual_ System_Hydraulic_Components : constant :=
Global_Message_Types.Visual_ System_Hydraulic_Component’pos (
Global_Message_Types.Visual_System_Hydraulic_Component’last) -
Global_Message_Types.Visual System_Hydraulic_Component’pos (
Global_Message_Types.Visual_System_ Hydraulic Component’first) + 1;

Visual_Hydraulic_Component_Flow Array Size : constant :=
Number_ Of Visual_ System_Hydraulic_Components * Word_Size;
for Visual_Hydraulic_Component Flow_Array’size use
Visual_ Hydraulic_Component Flow_Array Size;

for Visual_Aircraft_Systems_Interface_ Eighth Rate use
record
Electrical_Loads
at 0
range 0..Global_Message Types.
Aircraft_Electrical Bus_Load_Array Size-1;
Hydraulic_Component Flows
at Global Message_ Types.
Aircraft_Electrical Bus_Load_Array_ Size/Bytes
range 0..Visual_Hydraulic_Component_Flow_Array Size-1;
end record;
for Visual_Aircraft_Systems_Interface_Eighth_Rate’size use
Global_ Message _Types.Aircraft_Electrical_Bus_Load Array Size +
Visual_Hydraulic_Component Flow_Array_Size;

pup— 4

end Visual Output_Interface Types;
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-- %2% Unit Name: Visual_Output_Interface

-- %2% Source Pathname: %P%

-—- %2% Unit Type: Package Spec (no body)

-— %2% Unit 1ID: (tbd)

~- %7Z% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: $M%

-- %2% Delta ID: %1%

-- %2% Delta Date: %G%

-~ %2% Current Release: %R%

-- Purpose: .
-- This package specifies all the message objects which are sent by th
-- Visual segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.

-- The messages associated with these functions need nct be seat, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-- "Destination:" and the abbreviations or the segment (s) which receive
-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-~ of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given

~-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

-~ The four service functions: Radar Database, Visual Database, Spatial
-- Relations and Occulting have messages which must each be sent by one
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-- and only one segment. Only one of the following three segments:
-- Environment, Radar or Visual, may send these messages. Modify the
-- output interface packages for each of these three segments in
-- accordance with the assignment of the functions to the segments,
-- commenting or uncommenting declarations accordingly.

with Visual Output_Interface_ Types;
with Control_ Types;
with Service_Function_Types;

package Visual_Output_ Interface is

_-****t******************************************ti***i******t

- *
--/ 10.21 Visual System Output Interface *
-—— w

_-****************************************************i*******

——kkExExkHk Rk kXX E*PUNnction:

—

-~/ 10.21.1 Image Generation

p—

—-~NONE

—~kk kA kxk kA E AR A A *PUNCLtiON:

—_—

-~/ 10.21.2 Moving Model

—_——

~~NONE

—~Fkkhkkkakk kR Rk k*Pynction:

—_—

-~/ 10.21.3 Visual Scene Environment

.

-~NONE
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_._tti**ttt***t*iipunction:

-—

--/ 10.21.4 Lighting

-——

--NONE

_—*#*************Function:

—_—

--/ 10.21.5 Mission Computer/Display Processor Interface

-

~—NONE

_-***************Function:

—_—

(. --/ 10.21.6 Visual Crew Station Interfacing

——

~—SEND-ON-CHANGE OUTPUTS

Visual_Discrete_Output_Change
Visual_Output_Interface_Types.
Visual_Discrete_Output_List;

-— Destination: FS

__********i***t**Function:

—_——

--/ 10.21.7 Visual Aircraft Systems Interface

——

Visual_Aircraft_Systems_Interface_Eighth_Rate_Output
s Visual_Output_Interface_Types.
Visuai Aircraft_Systems_Interface_Eighth Rate;
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-- Destination: FS

_._****tt***i*****Function:

—_—

--/ 10.21.8 Visual Display Systems

—_—

—-NONE

__******tt*******Function:
—_—

-~/ 10.21.9 Radar Database

—_—

——-NONE

--***************Function:
—_—

--/ 10.21.10 Visual Database

—_—

--NONE

__***************Function:
——

--/ 10.21.11 Spatial Relations

p—

--SEND-ON-CHANGE OUTPUTS

~-- Position_Range_Change :

- Service_Function_Types.
- Position_Range_Update;
-- Destination: RDR, NAV, ENV
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-~ Assigned to RDR

-- Groundspeed Change :

- Service_Function_Types.
- Groundspeed_Update;

-- Destination: RDR, NAV, ENV

-- Assigned to RDR

-- Ownship_Height Above_Terrain Max_Rate_Outputs :
- Service_Function_Types.

-~ Ownship Height Above_Terrain;

-- Destination: ENV, NAV, WPN, PHC, RDR, FD

-~ Assigned to ENV

-- Moving_Models Height_Above_Terrain_Max_Rate_Outputs :
- Service_Function_Types.

- Moving_Models_Height_ Above Terrain;

-- Destination: ENV, NAV, WPN, PHC, RDR, FD

-—- Assigned to ENV

.._.***************Function:

—

~--/ 10.21.12 Occulting

—

~--SEND-ON-CHANGE OUTPUTS

Occulting_Status_Change
Service_Function_Types.
Occulting_Status_Update;

——

~-~ Destination: ENV, NAV, EW, RDR

——

-._***i****ﬁ*i**f*Function:

-
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--/ 10.21.13 Visual Support

. p— 4

-— SEND-ON-CHANGE OUTPUTS

Visual_Segment_Simulation_State_Response :
Control_Types.
Segment _Simulation_State_Response;

—- Destination : IOS

Visual_Segment_Training_Mode_Response :
Control_Types.
Segment_Training_Mode_Response;

-- Destination : IOS

Visual_ Performance_Test_Response :

Control_Types.
Performance_Test_Response;

-—- Destination : IOS

Visual Off Line Diagnostic_Response
Control Types.
Off Line_Diagnostic_Response;

-- Destination : IOS

Visual Remote_Controlled Diagnostic_Response
Control_Types.
Remote_Controlled Diagnostic_Response;

-— Destination : IOS

Q Visual _On_Line_Diagnostic_Response
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Control_Types.
On_Line_Diagnostic_Response;

-— Destination : 10S

Visual_Scoring_Response
Control_ Types.
Scoring_Response;

~-— Destination : IOS

pu—

end Visual_ Output_Interface;
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-- %2% Unit Name:
Source Pathname:
Unit Type:

Unit ID:

Author:

Date of Origin:
SCCS Filename:
Delta 10D:

Delta Date:
Current Release:

| I | | | | | I
| | | | | ! I |
o o° of oP o° oP P o¥
N NN NN NN N
o of o° of oP oFfF oP oP

|

|
0P
N
oP

I0S_Output_Interface_Types

*P%

Package Spec (no body)

(tbd)

Gary Kamsickas, Bob Crispen, et al.
3 August 19893

$M%
I
G
R

of oP
o oP o

oP
4

-- Purpose:

-- This package specifies types for messages which are output only

-— by the IOS segment.

Other packages

-- that include types that may be sent by this segment include
-- Control_Types, Moving_Model Types, Global_Message_Types and
-— Service_Function_Types.

-- All responses to I0S messages have been collected together in
-- Control Types. Where a type is used in both an I0S command and
-- the response to the command, that type is defined in Control Types.

-- Adaptation:

-— The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated

-- the requirements for

with Base_Types;
with Engineering Units;

the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Global_Message_Types;

with Control_Types;
with Moving Model_Types;

package IOS_Output Interface_Types is

e L 22222222 RRRRRddRR XS Rl st R XXX 2 X 8 %)
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-— L
--/ 10.22 I0OS Output Interface Types *
- -

N 2 X R 222222222222 A AR 2R sl Rl s il 2R SRR XARRE R X X 1

Bytes : constant := 8;

e X2 222222222 AR AR Rl Rl Xl RS RERE XK

pu——

--/ 10.22.1 Aircraft/Simulator Specific I0S Types
—

s 222 AR A SRR SR RR RSl Rl 2

Maximum_Snapshot Number : constant := 10;
Maximum_Record_ Number : constant := 10;
Maximum_Recording_Session : constant := 10.0; -- Minutes

type Simulation_States is (
Mission_Generation,
Training,
Shutdown,
Remote_Controlled Diagnostic,
Reset,
Memory Erase);

for Simulation_States’size use 16;

type Training Modes is (
Initialize,
Run,
Align_To_Approach,
Align_To_Departure,
Total_ Freeze,
End_Training);

for Training Modes’size use 16;

type Quick_Action_Task 1s (

Engine Quick_Start, --PRO
INS_Rapid_Alignment, --NAV
Perfect INU); —=NAV

type Run_Mode Freeze is (
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Flight_Freeze, --FD
Position Freeze, --FD, NAV
Altitude_Freeze, --FD
Pitch_Freeze, --FD
Yaw_Freeze, --FD
Airspeed_Freeze, --FD
Weapon_Freez., --WPN
Heading_Freeze, --FD

Fuel Quantity Freeze); --FS

subtype Visual Eyepoint is Global_Message Types.Crew_Station
range Global Message_Types.Pilot..Global Message_Types.Pilot;

type IOS_Discrete Outputs is (

Control_Loading, --FC

G_Seat, ~-PHC
Visual, ~--VIS
Crash_Override); --FD

type I0S_Discrete_Commands is (

Aircraft_On_Jacks, --FD, FC
Instructor_Press_To_Talk_Flag, --NAV
Tanker_ Position_Freeze); --FD

type Playback_Speeds is (
Double_Speed,
Full Speed,
Half Speed,
Quarter_Speed);

type Time_Parameter is (
Time_Of_Day, --NAV, VIS
Mission_Clock, - ~--NAV,V1S, EW,WPN, PRO,FC,FD,FS, RDR
Mission_Elapsed Time, --NAV,VIS,EW,WPN,PRO,FC,FD,FS,RDR
Greenwich _Mean_Time); --EW

type Visual Model Database is
(Default Model); --VIS

type Adjustable_Lighting is (
Approach_Lights, --VIS
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Centerline_Lights, -=-VIS
Directional_Lights, -=VISs
ICCS_Lights, --VIs
Ramp_Lights, --VIS
Runway End_Identifier Lights, --VIS
Runway Edge_Lights, --VIS
Strobe_Lights, --VISsS
Taxiway_Lights, --VIS
Touchdown_Zone, --VIS
VASI_Lights, --VIS
Ambient_ Illumination, -=VIS, NAV
Horizon_ Brightness); --VIS

type Environmental Set is (

Cloudy, --Vis
Lightning, --VIS
Patchy_ Fog, --VIS
Rain, --VIS, PHC
Scud, --VIS
Snow_On_Runway, -=-VIS
Jce_On_Runway, --VIS
Runway Roughness); --PHC, FD

type Visual Range is (

Runway Visual Range_RVR, --VIS
Flight_Visual_ Range FVR, --VIS
General Visibility); -~VISs

type Cloud_Adjustment is (
Top, ~--VIS
Bottom) ; --V1ISs

type Icing_Surface is (

Fuselage, --FD
Engine, --FD, PRO
Left Wing, --FD
Right_Wing, --FD
Tail); --FD

type Resettable Value is (
Fire Agent Bottle, --FS
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Battery_Charge, --FS
Oxygen_Bottle, --F§
‘ Emergency_Oxygen_Bottle, --FS
Cabin_Temperature, --FS
Cabin_Altitude, --F$S
Hydraulic_Fluid_Temperature, --F$S
Fuel Temperature, --FS
Engine_Oil_ Temperature, --PRO
Exhaust_Gas_Temperature, --PRO
Brake_Temperature, --FC
Engine_0il Quantity, -~-PRO
Hydraulic_Fluid_Quantity, --FS
Auxiliary Power Unit, ~=PRO
Ownship_Weapon_Stores); --WPN, FS

type Fuel Quantity is (

Left_Wing, --FS
Right_Wing, --FS
F 1, --FS
F_2, --FS
Aft_Reservoir, --FS
O Fwd_Reservoir, --FS
A 1, --FS
Left_ External, --F$§
Right External, --FS
Centerline External, --FS
Total Fuel Quantity); --FS

type External Connection is (

External AC, --FS, PHC
External DC, --FS, PHC
Ground_Cart_Air, --FS, PHC
Boom) ; --FS, PHC, FD

type Connection_State is (Connected, Disconnected);

type Temperature_Profile is (
Standard Day, --FD

- Cold, --FD
(‘ Polar, --FD
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Tropical); -~-FD
‘ type Runway Surface_Condition is digits 1 range 0.0..3.0;

subtype Runway_Condition_Reading is Base_Types.Unsigned_Integer 32
range 0..23;
-- these take the place of snow, ice, sand etc.

subtype Temperature_ Lapse_Rate is
Engineering Units.Degrees_C range -5.0..1.0; --per 1000 ft.

subtype Wind_Speed_Lapse_ Rate is
Engineering Units.Knots range -10.0..10.0; -- per 1000 ft.

subtype Wind Direction_Lapse_Rate is
Engineering Units.Degrees range 0.0..5.0; -- per second

type Temperature_Set is (
Sea_Level,
Ground_Level,

(‘ Outside_Air);

type Pressure_Set is (
Sea_Level,
Ground_Level,
Outside_Air);

type Turbulence is (
Cobblestone,
Chop,
Jet_Upset,
Rough_Air);

type Wind_Set is (
Surface,

Steady_State);

type Wind Profile is
(To_Be_Determined) ;

6 type Instructor Controllable Parameter .s (
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Mach_Number, --FD
Net _Thrust, --PRO
Rate_Of Climb, --FD
A R Fuel Flow, --F$
Center Of_ Gravity, --FD
Gross_Weight, --FD
Airspeed); --FD

type Slewable Parameter is {
Altitude,
Airspeed,
Heading,
Latitude,
Longitude);

subtype Moving Model Complexity is Base_Types.Signed_Integer_32 range
0..10;

gt 2 2222222 222222222 X 22222 Rt Ed RS

—

--/ 10.22.2 Aircraft/Simulator Reusable I0S Types
—_—

e 2 2222222222222 2222222l it R d R R R RS

subtype Clock_Ticks is Base_Types.Signed_Integer_32
range 1..16#7ffffff5#;

type Segment_Selection Array is
array (Control_Types.Segment_Names) of Base_Types.Discrete_ State;

type Freeze_State is (
Frozen,
Un_Frozen);

subtype Recording Number is Base_Types.Unsigned_Integer_ 16
range 1..Maximum_Record Number; )

subtype Recording_ Session_Time is Engineering Units.Minutes
range 0.0..Maximum_Recording_Session;

subtype Snapshot_IDs is Base_Types.Unsigned_Integer 16 range
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1. .Maximum_Snapshot_Number;

type Task_Commands is (
Initialize_Task,
Execute_Task,
Hold_Task,
Resume_Task,
Abort_Task);

type Snapshot_Commands is (Snapshot, Recall);

type On_Line Diagnostic_Array is
array (Control Types.On_Line_Diagnostics) of Base_Types.Discrete_State;

type Time is
record
Hours : Base_Types.Unsigned_Integer_ 32 range 0..24;
Minutes : Base_Types.Unsigned_Integer_32 range 0..60;
Seconds : Engineering Units.Seconds;
end record;

type Month _In A Year is (
Jan, Feb, Mar, Apr, May, Jun,
Jul, Aug, Sep, Oct, Nov, Dec);

type Platform Radio is (
UHF,
VHF,
TACAN,
HF) ;

S 2 A A A A SR SRR LRSS EREEE R R R R R R R R R KR TR EE R R PR

——

--/ 10.22.3 Instructor/Operator Station Segment Output Records

—_—

s A SRS SRS RS RAREER SRR XX R R XR L TR R

__*t****'k********Function:

m—
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--/ 10.22.3.1 Simulator Control

-

__*it***ti*t**tt'ﬁComponent:

—

--/10.22.3.1.1 Simulation State

-

type Segment_Simulation_State_Command is
record .
Segments_Affected : Segment_Selection_Array;
Control Command : Simulation_States;
end record;

_.-._***************Component:

—_——

--/ 10.22.3.1.2 Training Mode
—
type Segment_Training Mode_Command is
record
Segments_Affected : Segment_Selection_Array;
Control_Command : Training_Modes;
end record;

_..***************CompoHent:

J—

--/ 10.22.3.1.3 Quick Action Task
——
type Quick_Action_Task_Command is
record
ID : Quick Action_Task;
end record;

__*****i*********Component:

-

--/ 10.22.3.1.4 Run Mode Freeze

——
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type Run_Mode_ Freeze_Command is
record
ID : Run_Mode_Freeze;
State : Freeze_State;
end record;

.._***************Component:

P

--/ 10.22.3.1.5 Visual Eyepoint Active

-_—

-- See Aircraft/Simulator Specific Types above

——***************Component:

—_—

--/ 10.22.3.1.6 Simulator Control Discrete
U
type I0S_Discrete_ OQOutput And_State is
record
1D : I05_Discrete_Outputs;
State : Base_Types.Discrete_State;
end record;

.__************t**component:

——

~-/ 10.22.3.1.7 Performance Test

——

type Performance_Test_Command is

record

Segments_Affected : Segment_Selection_ Array;
Performance_Test : Control Types.Performance_Tests;
Task_Command : Task_Commands;

end record;

——***xk*w**x sk ***Component :

—

--/ 10.22.3.1.8 Snapshot / Replay

—_—
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type Snapshot_Command is
record
Command : Snapshot_Commands;
Snapshot_ID : Snapshot_IDs;
end record;

__**i*****t***t*tComponent:

pup—— 4

--/ 10.22.3.1.9 Record / Playback

—_—_

type Record_Command is

record
Record_Playback_ID : Recording Number;
Session_Time : Recording_Session_Time;

end record;

type Playback_Command is
record
Record_Playback_ID : Recording_Number;
Playback_Start_Time : Recording Session_Time := 0.0;
Speed Playback_Speeds := Full Speed;
end record;

__***************ComPOnent:

-

--/ 10.22.3.1.10 Off Line Diagnostic
m—— 4
type Off Line_Diagnostic_Command is
record
Segments_Affected : Segment_Selection_Array;

Off_ Line Diagnostic : Control_Types.Off Line Diagnostics;

Task_Command : Task_Commands;
end record;

__**********f****COmponent:

pu— 4

--/ 10.22.3.1.11 Remote Controlled Diagnostic

—_—

A-347




AR

D495-10735-1
20 August 1993

type Remote_Controlled Diagnostics_Command is

record
Segments_Affected : Segment_Selection_Array;
Remote_Controlled Diagnostic : Control_ Types.Remote_Controlled Diagnostics;
Task_Command : Task_Commards;

end record;

._..******i***t****Component:

prn—

--/ 10.22.3.1.12 On Line Diagnostic

pr—

type On_Line_Diagnostic_Command is

record

Segments_Affected Segment_Selection_Array;
Response_Rate : Engineering _Units.Minutes := 0.0;
On_Line_Diagnostics_Requested : On_Line_Diagnostic_Array;

end record;

type Timing_Commands is
record

Segment : Control_Types.Segment_Names;

Subsystem : Control Types.Subsystems;

Component : Control_ Types.Components;

Command : Control Types.Structural Element To_Time;
end record;

.——***************Component:

—

--/ 10.22.3.1.13 Time Change
——
type Time_Request is
record
Time_Name : Time_Parameter;
New_Time : Time;
end record;

_—***************COmponent:
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--/ 10.22.3.1.14 Multiple Simulator Environment
——
type Multiple_Simulator_Environment_ Command is (
Disconnect,
Connect) ;

——kkkkk kR kR A XA ¥ *PUNction:
—_

--/ 10.22.3.2 Ownship Status and Control

—

-_***************Component:

——

--/ 10.22.3.2.1 Clock Tick (Current Frame)
-_—
type Clock_Tick_Messages is
record
Clock_Tick : Clock_Ticks;
Current_Simulation Frame : Control Types.Simulation_Frames;
end record;

~-SEND-ON-CHANGE

_-***************Component:

—_—

--/ 10.22.3.2.2 Parameter Slew

pup—

type Paramcter_Slew_Demand is

record
Parameter : Slewable_ Parameter;
Slew_Rate : Base_Types.Float_32; -- this is a multiplier

end record;

_—t**************Component:
p—

--/ 10.22.3.2.3 Add Cargo

—
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type Add_Cargo_Command is
record
cargo_Weight : Engineering Units.Pounds;
Cargo_Location : Engireering Units.Linear_Position_Components;
end record;

_—******‘****'***Componexlt:

4

--/ 10.22.3.2.4 External Connection
p—
type External_Connection_Command is
record
Connection : External Connection;
Demanded_Connection : Connection_State;
end record;

e S 2 2 2 8 & 24 k******COmponent:

P 4

--/ 10.22.3.2.5 Parameter Change
-_—
type Parameter_ Change_ Request is
record
Control Parameter : Instructor_Controllable_ Parameter;
Value_Requested : Base_Types.Float_32;
end recoxrd;

__.********i******cOmponent:

—_—

--/ 10.22.3.2.6 Hydraulic Fluid Quantity Change
—_—
type Hydraulic_Fluid Quantity Change is
record
iD : Global Message Types.Aircraft_Hydraulic_Reservoir;
Demanded Quantity : Engineering Units.Gallons; .
end record;

A-350




D495-10735-1
20 August 1993

_—****t***it*'tttComPOnent:

-t

--/ 10.22.3.2.7 Fuel Quantity Change
J—
type Fuel Quantity_ Change 1is
record
ID : Fuel Quantity;
Demanded Quantity : Engineering_Units.Pounds;
end record;

——FxxE kX ANNNNNFFNCo,,0nent ¢

unp— 4

--/ 10.22.3.2.8 Reset
P—
type Reset Demand is
record
ID : Resettable_Value;
end record;

_....***************Component:

pu—

--/ 10.22.3.2.9 Icing Level
——
type Icing_Level Adjustment is
record
D : Icing_Surface;
Demanded_Value : Engineering Units.Zero_To_Ten;
end record;

——x*k*k% ¥ ¥ ** k¥ **Component :

—_

--/ 10.22.3.2.10 Engine 0il Quantity
-_—
type Engine_Oil Quantity Adjustment is
record
ID : Global _Message_ Types.Aircraft_ Engine;
Demanded_Value : Engineering Units.Gallons;
end record;
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__*****iitiiﬁ*t*tcomponent:

-——

--/ 10.22.3.2.11 Discrete Command

—

type 105_Discrete_Command_And_State is

record
Command : IOS_Discrete_Commands;
State : Base_Types.Discrete_State;

end record;

__***************Function:

——

--/ 10.22.3.3 Ownship Malfunction

—_—

~- See Control_Types for definition of Malfunction_Demand

-_*t**i**********?unction:

-_——

--/ 10.22.3.4 Ownship Controls Disagreement

ump—

-~NONE

—_**i************Function:

—_—"

--/ 10.22.3.5 Navigation/Communication Status and Control

p—

-—-SEND-ON-CHANGE

-- See Global_message_Types for definition of Waypoint_change and
—-- Earth_Position_Components

type Platform_Radio_Set is
record
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ID : Moving_Model Types.Moving_Model_ 1ID;
Frequency : Engineering Units.Hertz;

. Radio : Platform_Radio;
Valid : Base_Types.Sim Boolean;

end record;

type Training Area_Boundaries is
record
N_W_Corner : Engineering_Units.Lat_Long_Location;
N_E Corner : Engineering Units.Lat_Long_Location;
S_W _Corner : Engineering Units.Lat_Long_Location;
S_E_Corner : Engineering Units.Lat_Long_Location;
end record;

——*xkk kAR NN ***Punction:

u—

--/ 10.22.3.6 Physical/Natural Environment Status and Control

—_—

O ——SEND-ON-CHANGE

type Wind_Shear is

record
Top_Direction : Engineering Units.Degrees;
Top_Velocity : Engineering Units.Knots;
Bottom_Direction : Engineering_Units.Degrees;
Bottom Velocity : Engineering_Units.Knots;
Altitude : Engineering Units.Feet;

end record;

type Wind Direction_Set is
record
ID : Wind_Set;
Direction : Engineering Units.Degrees;
end record;

type Wind_Speed_Set is
record

p ID : Wind_Set;
Q Speed : Engineering_Units.Knots;
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end record;

type Wind_Position is
record
ID : Wind_Profile;
Position : Engineering _Units.Earth_Position_Components;
end record;

type Wind_Intensity is
record
ID : Wind_Profile;
Intensity : Engineering_Units.Zero_To_Ten;
end record;

type Turbulence_Demand is

record
Selected_Type : Turbulence;
Magnitude : Engineering Units.Zero_To_Ten;

end record;

-— See 10.22.1 above for definitions of Runway Surface Condition
-- and Runway Condition_Reading

type Pressure_Demand is
record
ID : Pressure_Set;
Set_Value : Engineering Units.Inches_ Hg;
end record;

type Temperature Demand is
record
ID : Temperature_Set;
Set_Value : Engineering Units.Degrees C;
end record;
-- See 10.22.1 above for definition of Visual_Model Database

—-— See Moving Model Types for definition of Moving_ Model Dynamic_Data

type Thunderstorm_Intensity Set is
record
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1D : Moving_Model_Types.Moving Model_ID;
Storm_Intensity : Engineering_Units.Zero_To_Ten;
end record;

type Lighting_ Adjustment is

record
Lighting_Element : Adjustable_Lighting;
Intensity : Engineering Units.Zero_To_Ten;

end record;

type Environment Adjustment is
record
ID : Environmental_Set;
Intensity : Engineering Units.Zero_To_Ten;
end record;

type Visual_ Range_Adjustment is
record
ID : Visual_Range;
Range_Set : Engineering Units.Nautical Miles;
end record;

type Cloud_Level Adjustment is
record
Cloud_Level : Cloud_Adjustment;
Adjustment_Height : Engineering Units.Feet;
end record;

type Year_Time is
record
Day : Base_Types.Unsigned_Integer_32 range 1..31;
Month : Month_In_A_Year;
Year : Base_Types.Unsigned_Integer 32 range 1950..2000;
end record;

-— See 10.22.1 above for definitions of Temperature_ Profile,
-- Temperature_Lapse_Rate, Wind_Speed_Lapse_Rate, and Wind_
-- Direction_Lapse_Rate

_-***************Function:
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- -

--/ 10.22.3.7 Tactical and Mission Environment Status and Control

——

~—-SEND-ON-CHANGE

-- See Moving Model_ Types for definitions of:
--  Moving_Model Dynamic_Data

--  Moving_Model Deactivation

--  Chaff_Moving Model Unique_Data

-- Flare_Moving_Model Unique Data

-~ Decoy_Moving Model Unique_ Data

-- Platform_Moving_ Model Unique_Data

--  Tanker_Moving Model Unique_Data

-=  Moving_Model IFF_ Data

type Emitter_ Set is

record
ID : Moving_ Model Types.Moving_Model ID;
Emitter_Data : Moving_Model Types.Emitter_ Frequency Data;
State : Base_Types.Discrete_State;

end record;

type Battle_Damage_Set is
record
ID : Moving Model_ Types.Moving Model ID;
Desired Damage : Moving_Model Types.Model Damage Data;
end record;

type Model Lighting_Set is

record
ID ! Moving_Model_ Types.Moving_Model ID;
Desired_Lighting : Moving_Model Types.Model Lighting;
State : Base_Types.Discrete_State;

end record;

type Articulated Device_Set is
record
1D : Moving_Model Types.Moving Model ID;
Device_Change : Moving_Model Types.Articulated_Part Data;
end record;

A-356




D495-10735-1
20 August 1993

type Weapon_Load_Set is
record
ID : Moving_Model Types.Moving_Model ID;
Desired _Load : Global_Message_Types.Weapon_Station_Loading;
end record;

type Weapon_Fire Command is
record
ID : Moving_Model_ Types.Moving Model_ ID;
Fired Weapon : Global_ Message_Types.Station_Weapon_Load;
end record;

type Moving Model Complexity Set is
record
ID : Moving Model_Types.Moving_Model ID;
Complexity : Engineering Units.Zero_To_Ten;
end record;

_..*******t*******Function:

—_—

--/ 10.22.3.8 Crew Station Performance Monitoring and Measurement

pu—

--~NONE

__***************Function:

——

--/ 10.22.3.9 Instructor/Operator Station Segment Support

—

——-NONE

s 2222222222222 Rd iR XXES22 XXX R R X

pu—— 4

--/ 10.22.4 10S Representation Specs

—_—

s 22222 AR SRRl dXEa R R R R A 8

private
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-- Declarations to0 make representation specs more readable

Byte_Size : constant := 1 * Bytes;
Halfword_Size : constant := 2 * Bytes;
Word_Size : constant := 4 * Bytes;
--10.22.3.1.1

Discrete_State_Size : constant := 8;
Performance_Tests_Size : constant :=
Control_Types.Performance_Tests_Size;

for Segment_Simulation_State_Command use

record
Segments_Affected at 0 range 0..(12 * Bytes)-1;
Control_ Command at 12 range 0..(2 * Bytes)-1;

end record;

for Segment_Simulation_State_Command’size use 14 * Bytes;

-- 10.22.3.1.2
for Segment_Training Mode_Command use
record

Segments_ Affected at 0 range 0..(12 * Bytes)-1;
Control_Command at 12 range 0..(2 * Bytes)-1;

end record;

for Segment_Training Mode Command’size use 14 * Bytes;

-- 10.22.3.1.3
Quick_Action_Task_Size : constant := 8;
for Quick_Action_Task’size use Quick_Action_Task_Size;

for Quick_Action_Task_ Command use
record
ID at 0 range 0..Quick Action_Task_Size-1;
end record;
for Quick Action_Task_Command’size use Quick_Action_Task_Size;

-- 10.22.3.1.4
Run_Mode_ Freeze_Size : constant := 8;
for Run_Mode_Freeze’size use Run_Mode_Freeze_Size;
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Freeze_State_Size : constant := 8;
for Freeze_State’size use Freeze_State_Size;

for Run_Mode_Freeze_Command use
record
ID at 0 range 0..Run_Mode_Freeze_Size-1;
State at Run_Mode Freeze_Size/Bytes range 0..Freeze_State_Size-1;
end record;
for Run_Mode_Freeze_Command’size use
Run_Mode_Freeze_Size +
Freeze_State_Size;

--10.22.3.1.6
I0OS_Discrete_ Outputs _Size : constant := 8;
for IOS_Discrete_Outputs’size use IOS_Discrete_Outputs Size;

for I0S_Discrete_Output_And_State use
record
1D
at 0
range 0..IO0OS Discrete_ Outputs_Size-1;
State
at IOS_Discrete_Outputs_Size/Bytes
range 0..Byte_Size-1;
end record;
for I0S_Discrete_Output_And_State’size use
10S_Discrete_Outputs_Size + Discrete_State_Size;

--10.22.3.1.7

Number Of_ Segments : constant :=
Control_Types.Segment Names’pos (
Control_Types.Segment Names’last) -
Control_Types.Segment_ Names’pos (
Control_Types.Segment_ Names’first) + 1;

Segment_Selection_Array Size : constant :=
Number Of Segments * Discrete_State_Size;
for Segment Selection_Array’size use Segment_Selection_Array Size;

Task_Commands_Size : constant := 8;
for Task_Commands’size use Task_Commands_Size;
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record
Segments_Affected
at 0
range 0..Segment_Selection_Array_Size-1;
Performance_Test
at Segment Selection_Array_Size/Bytes
range 0..Performance_Tests_Size-1;
Task_Command
at Segment_ Selection_Array Size/Bytes +
Performance_Tests_Size/Bytes
range 0..Task_Commands_Size-1;
end record;
for Performance_Test Command’size use
Segment_Selection_Array_Size +
Performance_Tests_Size +
Task_Commands_Size;

. for Performance_Test_ Command use

--10.22.3.1.8
Snapshot_Commands_Size : constant := 8;
(. for Snapshot_Commands’size use Snapshot_Commands_Size;
for Snapshot_Command use
record
Command at 0 range 0..Snapshot_Commands_Size-1;

Snapshot ID at Snapshot_Commands_Size/Bytes
range 0..Halfword Size-1;
end record;
for Snapshot_Command’size use
Snapshot_Commands_Size + Halfword_Size;

--10.22.3.1.9

for Record_Command use

record
Record_Playback_ID at 0 range 0..Halfword Size-1;
-- 2 bytes spare .
Session_Time at Word_Size/Bytes range 0..Word Size-1;
end record;

for Record_Command’size use 2 * Word_Size;

Q Playback_Speeds_Size : constant := 8;
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for Playback_Speeds’size use Playback_Speeds_Size;

. for Playback_Command use
record

Record_Playback_ID
at 0
range 0..Halfword Size-l;
-— 2 bytes spare
Playback_Start_Time
at 1 * Word_Size/Bytes
range 0..Word_Size-1;
Speed
at 2 * Word_Size/Bytes
range 0..Playback_Speeds_Size-1;
end record;
for Playback_Command’size use
2 * Word_Size + Playback_Speeds_Size;

--10.22.3.1.10
Off Line_Diagnostics_Size : constant :=
(. Control_Types.Off Line_Diagnostics_Size;

for Off Line Diagnostic_Command use
record
Segments_Affected
at 0
range 0..Segment_Selection_Array_Size-1;
Off_ Line_Diagnostic
at Segment_Selection_Array Size/Bytes
range 0..0ff Line_Diagnostics_Size-1;
Task_Command
at Segment_Selection_Array Size/Bytes +
Off Line_Diagnostics_Size/Bytes
range 0..Task_Commands_Size-1;
end record;
for Off Line_Diagnostic_Command’size use
Segment_Selection Array Size +
Off Line_Diagnostics_Size +
Task_Commands_Size;

\ C‘ --10.22.3.1.11
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Remote_Controlled Diagnostics_Size : constant :=

. Control Types.Remote_Controlled Diagnostics_Size;
for Remote_Controlled Diagnostics_Command use
record
Segments_Affected
at 0

range 0..Segment_Selection_Array Size-1;
Remote Controlled Diagnostic
at Segment_Selection_Array_Size/Bytes
range 0..Remote_Controlled_Diagnostics_Size-1;
Task_Command
at Segment_Selection_Array Size/Bytes +
Remote_Controlled_Diagnostics_Size/Bytes
range 0..Task_Commands_Size-1;
end record;
for Remote_Controlled Diagnostics_Command’size use
Segment_Selection_Array Size +
Remote_Controlled Diagnostics_Size +
Task_Commands_Size;

O -~ 10.22.3.1.12

On_Line_Diagnostics_Size : constant :=
Control_Types.On_Line Diagnostics_Size;

Number Of On_Line Diagnostics : constant :=
Control_Types.On_Line Diagnostics’pos |
Control Types.On_Line_Diagnostics’last) -
Control Types.On_Line_Diagnostics’pos (
Control Types.On_Line_ Diagnostics’first) + 1;

On_Line_Diagnostic_Array_Size : constant :=

Number Of On_Line_Diagnostics * Discrete_State_Size;
for On_Lline Diagnostic_Array’size use

On_Line Diagnostic_Array_Size;

for On_Line_Diagnostic_Command use

record
Segments_ Affected

at 0
@ range 0..Segment_ Selection_ Array_Size-1;
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Response_Rate
at Segment_Selection_ Array Size/Bytes
range 0..Word Size-1;
On_Line_Diagnostics_Requested
at Segment_Selection_Array Size/Bytes +
Word_Size/Bytes
range 0..0On_Line_Diagnostic_Array Size-1;
end record;
for On_Line_Diagnostic_Command’size use
Segment_Selection_Array Size +
Word Size +
On_Line_Diagnostic_Array Size;

Segment_And Tester Names_Size : constant :=
Control Types.Segment And Tester Names_Size;

Subsystems_Size : constant :=
Control_Types.Subsystems_Size;

Components_Size : constant :=
Control Types.Components_Size;

Structural Element_To_Time_Size : constant :=

Control Types.Structural Element_To_Time_Size;

for Timing_Commands use
record
Segment
at 0
range 0..Segment And_Tester_Names Size-1;
Subsystem
at Segment_And_Tester_ Names_Size/Bytes
range 0..Subsystems_Size-1;
Component
at Segment_And_Tester_Names_Size/Bytes +
Subsystems_Size/Bytes
range 0..Components Size-1;
Command
at Segment_And_Tester_ Names_Size/Bytes +
Subsystems_Size/Bytes +
Components_Size/Bytes
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range 0..Structural Element To Time_Size-1;

end record;
. for Timing Commands’size use

Segment And_ Tester_ Names_Size +
Subsystems_Size +
Components_Size +
Structural Element To_Time_Size;

--10.22.3.1.10
for Time use
record

Hours at 0 range 0..Word_Size-1;
Minutes at 1 * Word Size/Bytes range 0..Word_Size-l;
Seconds at 2 * Word Size/Bytes range 0..Word Size-1;

end record;

for Time’size use 3 * Word_Size;

for Time Parameter’size use Word_Size;

for Time_Request use

record
Time_Name at 0 range 0..Word Size-1;

New_Time at 1 * Word_Size/Bytes range 0..(3 * Word_Size)-1;
end record;
for Time_Kkequest’size use 4 * Word _Size;

-- 10.22.3.1.14
for Multiple_Simulator_Environment Command’size use 8;

--10.22.3.2.1
for Clock_Tick_Messages use
record
Clock_Tick
at 0
range 0..Word Size-1;
Current_Simulation_Frame
at Word_Size/Bytes
range 0..Word Size-1;
end record;
for Clock_Tick_Messages’size use 2 * Word Size;

@
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-- 10.22.3.2.2
Slewable Parameter_Size : constant := Word Size;
for Slewable Parameter’size use Slewable_Parameter_Size;

for Parameter_Slew_Demand use
record
Parameter
at 0
range 0..Slewable_Parameter_Size-1;
Slew_Rate
at Slewable_Parameter_ Size/Bytes
range 0..Word_Size-1;
end record;
for Parameter_ Siew _Demand’size use
Slewable Parameter Size + Word_Size;

--10.22.3.2.3
Linear Position_Components_Size : constant :=
Engineering Units.Linear_Position_Components_Size;

for Add_Cargo_Command use
record
Cargo_Weight
at 0
range 0..Word Size-1;
Cargo_Location
at Word_Size/Bytes
range 0..Linear_Position Components_Size-1;
end record;
for Add_Cargo_C.mmand’ size use
Word _Size + Linear_Position_Components_Size;

-- 10.22.3.2.4

External_Connection_Size : constant := 8;
for External_Conneciion’size use External Connection_Size;

Connection_State_Size : constant := 8;
for Connection_State’size uce Connection_State_Size;

for External_Connection_Command use
record
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Connection
at 0
range 0..External Connection_Size-1;
Demanded_Connection
at External_Connection_Size/Bytes
range 0..Connection_State_Size-1;
end record;
for External Connection_Command’size use
External Connection_Size + Connection_State_Size;

--10.22.3.2.5

Instructor_Controllable Parameter_Size : constant := Word Size;

for Instructor_Controllable_ Parameter’size use
Instructor_Controllable Parameter_Size;

for Parameter_ Change_Request use
record
Control_Parameter
at 0
range 0O..Instructor_Controllable_Parameter Size-1;
Value_Requested
at Instructor_Controllable Parameter_ Size/Bytes
range 0..Word_Size-1;
end record;
for Parameter_Change_Request’size use
Instructor_Controllable_ Parameter_ Size + Word _Size;

-- 10.22.3.2.6
Aircraft Hydraulic_Reservoir_Size : constant :=
Global_ Message_Types.Aircraft_Hydraulic_Reservoir_Size;

for Hydraulic_Fluid Quantity Change use
record
ID
at 0
range 0..Aircraft_Hydraulic_Reservoir_ Size-1;
Demanded_Quantity
at Aircraft_Hydraulic_Reservoir_Size/Bytes
range 0..Word_Size-1;
end record;
for Hydraulic_Fluid _Quantity Change’size use
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Aircraft_Hydraulic_Reservoir_Size + Word_Size;

--10.22.3.2.7
Fuel Quantity Size : constant := Word_Size;
for Fuel Quantity’size use Fuel Quantity Size;

for Fuel Quantity_Change use
record
ID
at 0
range 0..Fuel Quantity_Size-1;
Demanded Quantity
at Fuel Quantity Size/Bytes
range 0..Word_Size-1;
end record;
for Fuel Quantity Change’size use
Fuel Quantity_ Size + Word_Size;

-- 10.22.3.2.8
Resettable Value_Size : constant := Byte Size;
for Resettable_Value’size use Resettable Value Size;

for Reset_Demand’size use Resettable Value_Size;

--10.22.3.2.9
Icing_Surface_Size : constant := Word_Size;
for Icing_Surface’size use Icing_Surface_Size;

for Icing_Level Adjustment use
record
ID
at 0 range 0..Icing_Surface_Size-1;
Demanded Value
at Icing_Surface_Size/Bytes
range 0..Word Size-1;
end record;
for Icing_Level Adjustment’size use
Icing_Surface_Size + Word_Size;

-- 10.22.3.2.10
Aircraft_Engine_Size : constant :=
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Global Message_Types.Aircraft_Engine_Size;

for Engine_Oil Quantity Adjustment use
record
ID
at 0 range 0..Aircraft_Engine_Size-1;
Demanded_Value
at Aircraft_Engine_Size/Bytes range 0..Word Size-1;
end record;
for Engine_Oil Quantity Adjustment’size use
Aircraft_Engine_Size + Word_Size;

--10.22.3.2.11
I0S_Discrete_Commands_Size : constant := Byte_Size;
for I0OS_Discrete_Commands’size use IOS_Discrete_Commands_Size;

for IOS_Discrete_Command_And_State use
record
Command
at 0 range 0..I0S_Discrete_Commands_Size-1;
State
at I0S_Discrete_Commands_Size/Bytes range 0..Byte_Size-1;
end record;
for I0S_Discrete_Command_ And_State’size use
IOS_Discrete_Commands_Size + Byte_Size;

-- 10.22.3.5
Moving Model ID_Size : constant :=
Moving_Model Types.Moving Model ID Size;
Platform_Radio_Size : constant := Byte Size;
for Platform_Radio’size use Platform_Radio Size;

for Platform_Radio_Set use
record
ID
at 0
range 0..Moving Model ID Size-1;
Frequency
at Moving_Model ID_Size/Bytes
range 0..Word_Size-1;
Radio
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at Moving_Model ID_Size/Bytes +
Word_Size/Bytes
range 0..Platform_Radio_Size-1;
Valid
at Moving_Model ID Size/Bytes +
Word Size/Bytes +
Platform_Radio_Size/Bytes
range 0..Byte_Size-1;
end record;
for Platform_Radio_Set’size use
Moving Model ID_Size +
Word_Size +
Platform_Radio_Size +
Byte_Size;

Lat_Long_Location_Size : constant :=
Engineering Units.Lat_Long_Location_Size;

for Training_ Area_Boundaries use
record
N_W_Corner
at 0 * Lat_Long_Location_Size/Bytes
range 0..Lat_Long_Location_Size-1;
N_E_Corner
at 1 * Lat_Long Location_Size/Bytes
range 0..Lat_Long_Location_Size-1;
S_W_Corner
at 2 * Lat_Long_Location_Size/Bytes
range 0..Lat_Long_Location_Size-1;
S_E_Corner
at 3 * Lat_Long_Location_Size/Bytes
range 0..Lat_Long Location_Size-1;
end record;
for Training_Area_Boundaries’size use
4 * Lat_Long_Location_Size;

-- 10.22.3.6
for Wind_Shear use
record
Top_Direction
at 0 * Word_Size/Bytes range 0..Word Size-1;

A-369




D495-10735-1
20 August 1993
Top_Velocity
at 1 * Word_Size/Bytes range O..Word_Size-1;
Bottom_Direction
at 2 * Word_Size/Bytes range 0..Word_Size-1;
Bottom Velocity
at 3 * Word Size/Bytes range 0..Word_Size-1;
Altitude
at 4 * Word Size/Bytes range 0..Word_Size-1;
end record;
for Wind_Shear’size use 5 * Word_Size;

Wind_Set_Size : constant := Word_Size;
for Wind_Set’size use Wind_Set_Size;

for Wind Direction_Set use
record
ID
at 0 range 0..Wind Set_Size-1;
Direction
at Wind_Set_Size/Bytes range 0..Word Size-1;
end record;
for Wind Direction_Set’size use
Wind Set_Size + Word_Size;

for Wind_Speed_Set use
record
1D
at 0 range 0..Wind Set_Size-1;
Speed
at Wind_Set_Size/Bytes range 0..Word Size-1;
end record;
for Wind_Speed_Set’size use
Wind_Set_Size + Word_Size;

Wind Profile_Size : constant := Word_Size;
for Wind Profile’size use Wind_Profile_Size;

Earth_Position_Components_Size : constant :=
Engineering Units.Earth Position_Components_Size;

for Wind _Position use
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record

ID
‘II' at 0

range 0..Wind_Profile_Size-1;
Position
at Wind Profile_Size/Bytes
range 0..Earth Position_Components_Size-1;
end record;
for Wind Position’size use
Wind_Profile_Size +
Earth_Position_Components_Size;

for Wind_Intensity use
record
ID
at 0 range 0..Wind_Profile_Size-1;
Intensity
at Wind_Profile_Size/Bytes range 0..Word Size-1;
end record;
for Wind_Intensity’size use

’ Wind_Profile Size + Word_Size;

Turbulence_Size : constant := Word Size;
for Turbulence’size use Turbulence_Size;

for Turbulence_bemand use
record
Selected Type
at 0 range 0..Turbulence_Size-1;
Magnitude
at Turbulence_Size/Bytes range 0..Word Size-1;
end record;
for Turbulence Demand’size use
Turbulence_Size + Word_Size;

Pressure_Set_Size : constant := Word Size;
for Pressure_Set’size use Pressure_Set Size;

for Pressure_Demand use

- record
ID
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at 0 range 0..Pressure_Set_Size-l;
Set_Value
at Pressure_Set_Size/Bytes range 0..Word Size-1;
end record;
for Pressure_Demand’size use
Pressure_Set_Size + Word_Size;

Temperature_Set_Size : constant := Word_Size;
for Temperature_Set’size use Temperature_Set_Size;

for Temperature_Demand use
record
ID
at 0 range 0..Temperature_Set_ Size-1;
Set_Value
at Temperature_Set_Size/Bytes range 0..Word Size-1;
end record;
for Temperature Demand’size use
Temperature_Set_Size + Word Size;

for Thunderstorm_Intensity Set use
record
ID
at 0 range 0..Moving_Model ID Size-1;
Storm_Intensity
at Moving Model_ID_Size/Bytes range 0..Word Size-1;
end record;
for Thunderstorm Intensity Set’size use
Moving Model ID Size + Word Size;

Adjustable_Lighting Size : constant := Word_Size;
for Adjustable_Lighting’size use
Adjustable_Lighting Size;

for Lighting_ Adjustment use
record
Lighting Element
at 0 range 0..Adjustable_Lighting_Size-1;
Intensity
at Adjustable_Lighting Size/Bytes range 0..Word Size-1;
end record; -

A-372




D495-10735-1
20 August 1993

for Lighting_Adjustment’size use
Adjustable_Lighting Size + Word_Size;

Environmental_Set_Size : constant := Word_Size;
for Environmental_Set’size use
Environmental_Set_Size;

for Environment_ Adjustment use
record
iD
at 0 range 0..Environmental_ Set_Size-1;
Intensity
at Environmental_Set_Size/Bytes range 0..Word Size-1;
end record;
for Environment Adjustment’size use
Environmental_Set_Size + Word_Size;

Visual_Range_Size : constant := Word_Size;
for Visual Range’size use Visual_Range_Size;

for Visual_Range Adjustment use
record
ID
at 0 range 0..Visual Range_Size-1;
Range_Set
at Visual Range_Size/Bytes range 0..Word_Size-1;
end record;
for Visual Range_Adjustment’size use
Visual Range_Size + Word Size;

Cloud_Adjustment_Size : constant := Word Size;
for Cloud_Adjustment’size use Cloud_Adjustment_Size;

for Cloud_Level Adjustment use
record
Cloud Level
at 0 range 0..Cloud_Adjustment_Size-1;
Adjustment_Height
at Cloud_Adjustment_Size/Bytes range 0..Word_Size-1;
end record;
for Cloud_Level Adjustment’size use
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Cloud_Adjustment_Size + Word Size;

. Month_In_A Year_Size : constant := Word_Size;
for Month_In A_Year’size use Month_In A Year_Size;

for Year_Time use
record
Day
at 0
range 0..Word_Size-1;
Month
at Word Size/Bytes
range 0..Month_In_A Year_ Size-1;
Year
at Word_Size/Bytes +
Month In_A Year Size/Bytes
range 0..Word_Size-1;
end record;
for Year Time’size use
Word_Size +

. Month_In_A_Year_Size +
Word_Size;

-- 10.22.3.7
Emitter_Frequency Data_Size : constant :=
Moving_Model Types.Emitter Frequency Data_Size;

for Emitter_Set use
record
ID
at 0
range 0..Moving_Model ID Size-1;
Emitter_ Data
at Moving_Model ID_Size/Bytes
range 0..Emitter_Frequency Data_Size-1;
State
at Moving_Model_ ID Size/Bytes +
Emitter_ Frequency Data_Size/Bytes
range 0..Byte_Size-1;

end record;
Q for Emitter_Set’size use
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Moving_Model ID_Size +
Emitter Frequency_Data_Size +
Byte_Size;

Model Damage_Data_Size : constant :@=
Moving Model Types.Model Damage Data_Size;

for Battle_Damage_Set use
record
ID
at 0
range 0..Moving_Model ID_Size-1;
Des.red Damage
at Moving_Model ID_Size/Bytes
range 0..Model Damage Data_Size-1;
end record;
for Battle_Damage_Set’size use
Moving Model ID Size +
Model Damage_ Data_Size;

Model Lighting Size : constant :=
Moving Model Types.Model Lighting_Size;

for Model_ Lighting Set use
record
ID
at 0
range 0..Moving Model ID_Size-1;
Desired Lighting
at Moving Model ID_Size/Bytes
range 0..Model_Lighting_Size-1;
State
at Moving Model ID Size/Bytes +
Model Lighting Size/Bytes
range 0..Byte_Size-1;
end record;
for Model Lighting Set’size use
Moving_Model ID Size +
Model Lighting_Size +
Byte_Size;
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Articulated Part_Data_Size : constant :=

. Moving_Model Types.Articulated_Part_Data_Size;
for Articulated_Device_Set use
record
ID
at 0

range 0..Moving Model ID Size-1;
Device_Change
at Moving_Model ID_Size/Bytes
range 0..Articulated_Part_Data_Size-1;
end record;
for Articulated_Device_Set’size use
Moving_Model ID_Size +
Articulated_Part_Data_Size;

Weapon_Station_Loading Size : constant :=
Global_Message_Types.Weapon_Station_Loading_Size;

for Weapon_Load_Set use

record
\ ID

at 0
range 0..Moving Model ID Size-1;
Desired_Load
at Moving_Model_ ID Size/Bytes
range 0..Weapon_Station_Loading Size-1;
end record;
for Weapon_Load_Set’size use
Moving_Model ID Size +
Weapon_Station_Loading_Size;

Statlon_Weapon_Load _Size : constant :=
Global_ Message_Types.Station_Weapon_Load Size;

for Weapon_Fire_ Command use
record
ID
at 0

range 0..Moving Model ID Size-1;
Fired_Weapon
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at Moving Model ID Size/Bytes
range 0..Station_Weapon_Load_Size-1;
. * end record;
for Weapon_Fire_Command’size use
Moving_Model_ ID_Size +
Station_Weapon_Load_Size;

for Moving Model Complexity_Set use
record
iD
at 0
range C..Moving Model ID Size-1;
Complexity
at Moving_Model ID_Size/Bytes
range 0..Word_Size-1;
end record;
for Moving Mciel Complexity_Set’size use
Moving Model ID Size + Word_Size;

*

(. end IOS_Output_Interface_Types;

®
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%2% Unit Name: I0S_Output_Interface

%2% Source Pathname: %P%

%$2% Unit Type: Package Spec (no body)

%£2% Unit ID: (tbd)

%2% Author: Gary Kamsickas, Bob Crispen, et al.
%2% Date of Origin: 12 August 1993

%$2% SCCS Filename: *MS
%2% Delta ID: $I%
%2% Delta Date: %G%
%Z% Current Release: %R%

Purpose:
This package specifies all the message objects which are sent by
the I0OS segment. .

Adaptation:
The first step in adaptation is to determine which of the
functions in this segment will not be performed, based on simula
tor requirements. The messages associated with these functions
need not be sent, andshould therefore be deleted or commented
out.

Each message declaration is followed by a comment line containing
"Destination:" and the abbreviations of the segment (s) which
receivethis message. These comments should be modified to
account for

(a) the presence or absence of other segments, and (b) the
requirementsof the other segments for data. For exeaple, if
segment X is absent, then the notation that segment X is a
destination of a givenmessage should be removed. Similarly, when
segment Y does not requirethe data in a given message, then the
notation that segment Y is adestination for that message should
be removed.

When the segment abbreviations have all been removedAfor a
message, it is clear that this message need not be sent, and the
message object declaration itself may be commented out or
deleted.
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with IOS_Output_Interfac2_Types;
with Engineering_Units;

with Control_Types;

with Global_ Message_Types;

with Moving Model Types;

package IOS Output_Interface is

iy R ZEEZEZZE RS SR RS AR RS R Rl Rt RlXERR R SRR R RE R

p— -
--/ 10.23 I0S Output Interface *
pu— *

S I 2 ZEE RS Z ARl iit s ii sl R X R XX N EY

_..***I***********Function:
—_—

--/ 10.23.1 Simulator Control

-—

—-SEND-ON-CHANGE OUTPUTS

Simulation_State_Command :
IOS_Output_Interface_Types.
Segment Simulation_State_Command;

-- Destination: ENV, FD,FC,FS,PRO,NAV, EW,WPN, VIS, RDR, PHC

Training_Mode_Command :
I0S_Output_Interface_Types.
Segment _Training Mode_Command;

-~ Destination: ENV, FD,FC,FS,PRO,NAV, EW,WPN,VIS, RDR, PHC

Quick_Action_Task_Message
IOS_Output_Interface_Types.
Quick_Action_Task_Command;
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-- Destination: PRO,NAV

Run_Mode_Freeze_Message
I0S_Output_Interface_Types.
Run_Mode_ Freeze_Command;

-- Destination: FD,FS

Visual Eyepoint_Active :
I0S_Output_Interface_Types.
Visual_Eyepoint;

—-- Destination: VIS

Simulator_Control Discrete_Message
I0S_Output_Interface_Types.
IOS_Discrete_Output_And State;

-- Destination: ENV, FD,FC,FS,VIS,PHC,RDR,NAV,WPN, EW, PRO

Performance_Test_Request_Message :
IOS_Output_Interface_Types.
Performance_Test_Command;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR, PHC

Snapshot_Function_Message
IOS_Output_Interface_Types.
Snapshot_Command;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW, WPN,VIS, RDR, PHC.

Record_Request_Message
I0S_Output_Interface_Types.
Record_Command;
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-~ Destination: ENV, FD,FC,FS,PRO,NAV, EW,WPN,VIS,RDR,PHC

Playback_Request Message
I0S_Output_Interface_Types.
Playback_Command;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN, VIS, RDR, PHC

Off_ Line_Diagnostic_Message :
IOS_Output_Interface_Types.
Off Line_Diagnostic_Command;

-— Destination: ENV, FD,FC,FS,PRO,NAV, EW,WPN,VIS, RDR, PHC

Remote_Controlled Diagnostics_Message :
I0S_Output_Interface_Types.
Remote_Controlled_Diagnostics_Command;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC

On_Line_Diagnostic_Message :
I0S_Output_Interface_Types.
On_Line_Diagnostic_Command;

Time_Change_Message
I0S_Output _Interface_Types.
Time_Request;

~- Destination: ENV, FD,FC,FS,PRO,NAV, EW,WPN,VIS,RDR

Multiple_Simulator_Environment_Message
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I0S_Output_Interface_Types.
Multiple_Simulator_Environment_Command;

-- Destination: ENV

ek *kkkkkkx*kk® X XPUNCLIiON:

—

--/ 10.23.2 Ownship Status and Control

—_—

--ITERATIVE OUTPUTS

Clock_Tick Message Max Rate :
IOS_Output_Interface_Types.
Clock_Tick_Messages;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS, RDR,PHC

—-SEND-ON-CHANGE OUTPUTS

Parameter_Slew_Message :
IOS_Output_Interface_Types.
Parameter_Slew_ Demand;

-~ Destination: FD

Add_Cargo_Message
I0S_Output_Interface_Types.
Add_Cargo_Command;

—- Destination: FD

External Connection_Message :
I0S_Output_Interface_Types.
External_Connection_Command;
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-- Destination: FD,FS,PHC

Parameter_Change_Message :
I0S_Output_Interface_Types.
Parameter_ Change_Request;

-- Destination: FD,PRO,VIS,FS

Hydraulic_Fluid Quantity Change_Message :
I0S_Output_Interface_Types.
Hydraulic_Fluid_Quantity Change;

-- Destination: FS

Fuel Quantity Change_ Message :
I0S_Output_Interface_Types.
Fuel Quantity_ Change;

O -- Destination: FS

Reset Message
IOS_Output_Interface_Types.
Reset_Demand;

-- Destination: FS,PRO, FC,WPN

Icing_Level_ Adjustment Message :
I0S_Output_Interface_Types.
Icing_Level_ Adjustment;

-- Destination: ENV,FD, PRO

Engine_Oil Quantity_ Adjustment_Message :
I0OS_Output_Interface_Types.
Q Engine_0il_Quantity Adjustment;
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-- Destination: PRO

I0OS_Discrete_Request_Message
I0S_Output_Interface_Types.
IOS_Discrete_Command_And_State;

-- Destination: FD,NAV,PHC,FC

__***************Function:

—_—

-~/ 10.23.3 Ownship Malfunction

—_—

-—-SEND-ON-CHANGE OUTPUTS

Malfunction_ Message :
Control Types.
Malfunction Demand;

_...***************Function:

—_—

--/ 10.23.4 oOwnship Controls Disagreement

-—_—

——NONE

__********t****i*Function:

—_—

--/ 10.23.5 Navigation/Communication Status and Control

-

A-384




D495-10735-1
20 August 1993

--SEND-ON-CHANGE OUTPUTS

Waypoint_Change_Message :
Global_Message_Types.
Waypoint_Change;

-— Destination: NAV

Platform_Radio_Set_Message :
I0S_Output_Interface_Types.
Platform_Radio_Set;

-- Destination: NAV

Training_Area_Boundary Message :
IOS_Output_Interface_Types.
Training_Area_Boundaries;

-- Destination: ENV,NAV,EW,WPN,VIS,RDR

Ownship_Position_Change_Demand :
Engineering Units.
Earth_Position_Components;

-- Destination: ENV,FD,NAV,EW,VIS,RDR

——Fkkk kA kkkwA* A *Punction:

—_—

--/ 10.23.6 Physical/Natural Environment Status and Control

pp 4

—-SEND-ON-CHANGE OUTPUTS
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Wind_Shear_Message :
I0S_Output_Interface_Types.
Wind_Shear;

-—- Destination: ENV

Wind Direction_Set Message :
I0S_Output_Interface_Types.
Wind Direction_Set;

-— Destination: ENV

Wind_Speed Set Message :
I0S_Output_Interface_ Types.
Wind_Speed_Set;

-~ Destination: ENV

Wind Position Message :
I0S_Output_Interface_ Types.
Wind_Position;

-—- Destination: ENV

Wind_Intensity Message :
I0S_Output_Interface Types.
Wind Intensity;

~—- Destination: ENV

Turbulence_Demand Message :
I10S_Output_Interface_Types.
Turbulence_Demand;

-- Destination: ENV,PHC
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Runway_ Surface_Condition_Message :
IOS_Output_Interface_Types.
Runway Surface_Condition;

-- Destination: ENV,FD,VIS

Runway_Condition_Reading Message :
I0S_Output_Interface_Types.
Runway Condition_Reading;

—- Destination: ENV,FD,VIS

Pressure_Demand Message :
IOS_Output_Interface_Types.
Pressure_Demand;

—- Destination: ENV

Temperature_ Demand_Message
I0S_Output_Interface_Types.
Temperature_Demand;

—— Destination: ENV

Visual_Model Database_Message
IOS_Output_Interface_Types.
Visual Model Database;

—- Destination: ENV,VIS

Thunderstorm Dynamic_Data_ Message :
Moving_Model_ Types.
Moving_Model Dynamic_Data;

—-— Destination: VIS,RDR, ENV,PHC
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Thunderstorm_Intensity_Message :
I0S_Output_Interface_Types.
Thunderstorm_Intensity_ Set;

-- Destination: ENV,VIS, RDR,PHC

Lighting_Adjustment_Message :
I0S_Output_Interface_Types.
Lighting Adjustment;

-— Destination: ENV,NAV,VIS

Environmental Adjustment_ Message :
IOS_Output_Interface_Types.
Environment_ Adjustment;

-- Destination: ENV, NAV,VIS,RDR,PHC,FD

Visual Range_Adjustment Message
I0S_Output_Interface_Types.
Visual_Range_Adjustment;

-— Destination: ENV,VIS

Cloud_Level Adjustment Message :
I0S_Output_Interface_Types.
Cloud_Level Adjustment;

-—- Destination: ENV,VIS

Time_Of_Year Message :
I0S_Output_Interface_Types.
Year_Time;

A-388




D495-10735-1
20 August 1993

-- Destination: NAV,VIS

Temperature Profile Message :
I10S_Output_Interface_Types.
Temperature_ Profile;

-— Destination: ENV

Temperature_Lapse Rate_Message
I0S_Output_Interface_Types.
Temperature_Lapse_Rate;

—-- Destination: ENV

Wind_ Speed_Lapse_Rate_Message :
IOS_Output_Interface_Types.
Wind_Speed Lapse_Rate;

-— Destination: ENV

Wind Direction_Lapse_Rate_Message :
I0S_Output_Interface_Types.
Wind Direction_Lapse_Rate;

-- Destination: ENV

--***************Function:

—

--/ 10.23.7 Tactical and Mission Environment Status and Control

—

~—SEND-ON-CHANGE OUTPUTS

Moving Model Dynamic_Data_Message :
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Moving_Model Types.
Moving_Model Dynamic_Data;

-- Destination: ENV, EW,NAV,RDR,VIS, WPN

Moving_Model Deactivation_Message
Moving_Model Types.
Moving_Model Deactivation;

-- Destination: ENV, EW,NAV,RDR,VIS,WPN

Chaff _Creation_Message :
Moving_Model Types.
Chaff Moving_Model Unique_Data;

-- Destination: ENV,EW,NAV,RDR,VIS, WPN

Flare_ Creation_Message :
Moving Model Types.
Flare_Moving Model Unique_Data;

~- Destination: ENV,EW,NAV,RDR,VIS,WPN

Decoy_Creation_Message :
Moving Model Types.
Decoy_Moving_Model Unique_Data;

-~ Destination: ENV,EW,NAV,RDR,VIS, WPN

Platform Creation_Message :
Moving_Model Types.
Platform_Moving Model Unique_Data;

-- Destination: ENV,EW,NAV,RDR,VIS, WPN
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Tanker Creation_Message :
Moving_Model Types.
Tanker_Moving Model Unique_Data;

-- Destination: ENV

Emitter_Set_Message
10S_Output_Interface Types.
Emitter_Set;

-- Destination: ENV, EW,NAV,RDR

Battle_Damage_Set Message
I0S_Output_Interface_Types.
Battle_Damage_Set;

-- Destination: ENV,EW,FD,RDR,VIS, WPN

Model Lighting_Set Message :
IOS_Output_Interface_Types.
Model Lighting_Set;

-- Destination: ENV,VIS

Articulated Device_Set Message :
I0S_Output_Interface_Types.
Articulated_Device_Set;

-- Destination: ENV,RDR, VIS

Weapon_Load_Set_Message
I0S_Output_Interface_Types.
Weapon_Load_Set;

-—- Destination: EW,FD,VIS, WPN
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Weapon_Fire_Command Message
I0S_Output_Interface_Types.
Weapon_Fire_Command;

—

-- Destination: EW,VIS,WPN

Moving Model_Complexity Set_Message
I0S_Output_Interface_Types.
Moving Model_Complexity_Set;

—-- Destination: ENV

IFF_Set Message :
Moving Model_Types.
Moving Model_ IFF_Data;

-— Destination: EW,NAV,RDR

-

_._***************Function:

—

--/ 10.23.8 Crew Station Performance Monitoring and Measurement

——

—-NONE

_..ﬁ******i**i****Function:

——

--/ 10.23.9 Instructor/Operator Station Segment

—_—

——-NONE

—_

end IOS_Output_Interface;

A-392

Support




D485-10735-1
20 August 1993

A-393




D495-10735-1
20 August 1993

-- %2% Unit Name: Environment Output_Interface_Types
-- %2% Source Pathname: %P%
-- %2% Unit Type: Package Spec (no body)
-- %2% Unit ID: (tbd)
-- %2% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 3 August 1993
-- %2Z% SCCS Filename: %M%
-- %2% Delta ID: %1%
Delta Date: %G%

|
|
o

1
|
oP
N NN
0P

oP

Current Release: %R$%

-- Purpose:

-—- This package specifies types for messages which are output only
-- by the Environment segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving_Model_ Types, Global_Message_Types and

-- Service_Function_Types.

-- Adaptation:
-~ The section containing the aircraft/simulator specific types must be
~- modified to match the requirements of the aircraft being simulated

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;

with Engineering Units;
with Global_ Message_Types;
with Moving Model Types;

package Environment Output_ Interface Types is

__********t*********t********i***************i**********.*********i***

—_— *
--/ 10.24 Environment Output Interface Types *
—_— *

v 2222 28RS R ARl R RRXAT R RERA SRR R R R R RE B R R R R ER B EEE R PRR PR BRI R T TR
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pupne 2 22202222222 R Rl N R

—_—

--/ 10.24.1 Aircraft/Simulator Specific Environment Types
—_—

s 2 222222222 RRR R SRR RS

-- These constants are important only when you gather, e.g., nav sites
~-- together into one message, rather than sending one message for each
-- object.

Maximum_ Number Of_ Sites : constant := 25;

Maximum_Number Of Airports constant := 1;

Maximum_ Number Of Runways_Per_Airport : constant := 2;

.

Maximum_ Number Of_ Threat_Weapons : constant := 10;
Maximum Number Of Threat_Platforms : constant := 10;
Maximum_ Number Of Companion_Vehicles : constant := 10;

-- Types of sites in the nav data base
type Site_Type is (

TACAN,

VORTAC,

DME,

ILS,

IFF,

Marker Beacon,

ADF) ;

-- Points on this aircraft where a collision might take place
type Collision_Point is (

Boom_Tip,

Left_Landing_Gear,

Nose_Landing_Gear,

Right Landing_Gear);

-— Types of precipitation selectable by the instructor
type Precipitation_Type is (

None,

Rain,

Sleet,

Snow,

Hail);
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_..*"ti*****ttti**i*tt*ii***iti**ﬁtt**.ttt
—_—
--/ 10.24.2 Aircraft/Simulator Reusable Environment Types

—_—

BN TEITEZEEEERERER S AR RS AR RS R R RSN ESRRES

subtype Site Count is Base_Types.Signed_Integer_32
range 1l..Maximum_ Number Of_ Sites;

subtype Runway_ Count is Base_Types.Signed_Integer_ 32
range 1..Maximum Number_ Of Runways_Per_ Airport;

subtype Threat_Weapon_Count is Base_Types.Signed Integer_32
range 1l..Maximum Number Of_ Threat_Weapons;

subtype Threat Platform_Count is Base_Types.Signed_Integer_ 32
range 1..Maximum_Number Of_Threat_Platforms;

subtype Companion_Vehicle_Count is Base_Types.Signed_Integer_ 32
range 1l..Maximum_Number Of Companion_Vehicles;

-- Runway data
type Runway Data is
record
Runway Heading : Engineering Units.Degrees;
-- RDR, VIS, IOS, FD
Runway Location : Engineering Units.Earth Position_Components;
-- RDR, VIS, IOS, FD
Runway_ Gradient : Engineering_Units.Inches_Per_Foot;
-- RDR, VIS, IOS, FD

Runway Width : Engineering Units.Feet;
-- RDR, VIS, 10S, FD
Runway_Length : Engineering Units.Feet;

-- RDR, VIS, I1I0S, FD
end record;

type Airport_Runways is array (Runway_Count) of Runway Data;

-- Threat weapons
type Threat_Weapon_Dynamic_Data_Array is array (Threat_Weapon_Count)

(i“ Moving Model Types.Moving Model Dynamic_Data;
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-- External entities
type Threat_Platform Dynamic_Data_Array is array (Threat_Platform Count)
of

Moving_Model Types.Moving_Model Dynamic_Data;

type Companion_Vehicle_Dynamic_Data_Array is array
(Companion_Vehicle Count) of
Moving_Model_ Types.Moving Model Dynamic_Data;

-- Collision
type Collision_Status is (Collision, No_Collision);

type Collisions is (Terrain, Moving Model);

-— Weather
type Precipitation_Components is
record
Precipitation_Kind : Precipitation_Type;
Intensity : Engineering_Units.Zero_To_Ten;
end record;

e 2 A AR L SR AR SRR R 2222 XaREX R 2

p—

--/ 10.24.3 Environment Segment Output Records

—_

——tdhkkdk kR kbbb ddrd ik

.._***********t***?unction:

j— 4

--/ 10.24.3.1 MSE Interaction

p—

—-NONE

__***************Function:

pu—

--/ 10.24.3.2 Atmosphere

— 4

type Atmosphere_Quarter_ Rate is:
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record

Air_Density_Ratio : Base_Types.Float_32;
-=NAV

Ambient Air_Pressure : Engineering Units.PSI;
--NAV, PRO

Ambient Air_ Temperature : Engineering Units.Degrees_C;
--PRO, NAV

Dynamic_Pressure : Engineering Units.PSI;
-—FC, NAV

Impact_Pressure : Engineering Units.PSI;
--NAV, FC

Pressure_Altitude : Engineering_Units.Feet;

--PHC, PRO, NAV, FC, IOS
Sea_Level Barometric_Pressure : Engineering_Units.Inches_Hg;

—-=NAV
Static_Pressure_Ratio : Base_Types.Float_32;
--NAV
Total_Air_Pressure : Engineering Units.PSI;
-=NAV
end record;
(‘ type Weather_Quarter_ Rate is
. record
Wind Angular Velocity : Engineering Units.Angular Velocity Components;
-- FD
Wind_Earth_Axis_Velocity : Engineering Units.Earth Velocity Components;
-- FD
Precipitation : Precipitation_Components;
-- FD

end record;

__***************Function:

p—

-~/ 10.24.3.3 Ownship Weapons’ Damage Assessment
p——

-—- See Moving Model Types for declarations of
-- Scoring _Damage_Data and Scoring_ Activation_Status
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--‘.iiiiﬁfi'tt’itif‘unction:
—_——

--/ 10.24.3.4 Threat Weapon Dynamics

-

type Threat_ Weapon_Dynamics_Half Rate is
record
Number_ Of Threat_Weapons : Threat_Weapon_Count;
Threat_Weapons_Dynamic_Data : Threat_Weapon_Dynamic_Data_Array;
--RDR, VIS, IOS
end record;

type Platform_Stores_Data is

record
iD : Moving Model Types.Moving Model ID; --EW
Station : Global Message_Types.Stores_Station; --EW
Stores_Type : Global Message Types.Station_Weapon_Load; --EW

end record;

type Platform Weapon Fire_ Status is

record
Weapon_Fired_From : Moving Model Types.Moving Model ID; -- PHC, IOS,
EW
Weapon_Fired : Moving_Model_ Types.Moving Model ID; -- PHC, IOS
Intended_Target : Moving Model_ Types.Moving Model ID; -- EW

end record;

_...***************Function:

" 4

--/ 10.24.3.5 External Entity

. 4

type Threat_Platform Dynamics_Half Rate is
record
Number_ Of_ Threat_Platforms : Threat_Platform_Count;
Threat_Platform Dynamic_Data : Threat_?1atform_Dynamic_Data_Array;
--RDR, VIS, IOS
end record;

type Companion_Vehicles_Half Rate is
record
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Number Of Companion_Vehicles : Companion_Vehicle_Count;
Companion_Vehicle Dynamic_Data : Companion_Vehicle Dynamic_Data_Array;
end record;

-- See Moving_Model Types for declarations of
-- Platform_Moving_Model_Unique_Data, Tanker_ Moving Model Unique_ Data,
-- and Moving Model Deactivation

__***************Function:

—_—

--/ 10.24.3.6 External Entity’s Chaff and Flares

p—

-— See Moving Model Types for declarations of
-~ Chaff_And_Flares_Moving Model Data and Chaff And_Flares_Detail Data

__***************Function:

— 4

-~/ 10.24.3.7 Database Management

-

~=NONE

__***************Function:

-—

--/ 10.24.3.8 Threat Environment Database

—_—

——NONE

__******i********?unction:

R

--/ 10.24.3.9 Navigation Environment

—

—— SEND_ON_CHANGE ONLY
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-- Depending on the implementation, this segment will either send a
-- number of these messages:

type Site_Data is

record
ID : Site_Type; -- RDR, VIS
Location : Engineering Units.Earth Position_Components; -- RDR, VIS

end record;

-—— ...or it will collect them into an array...

-

type Site_Set is array (Site_Count) of Site_Data;

-- ...and send the ones which have changed in one of these messages:
type NAV_ENV_Site_Data is
record
Number_ Of_Sites : Site_Count;
Station_Site_Locations : Site_Set;
end record;

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type Airport_Runway Data is

record
Number Of Runways : Runway_Count;
Configuration : Airport_Runways;

end record;

-- ,..0r it will collect them into an array...

subtype Airport_Count is Base_Types.Signed Integer_ 32
range 1l..Maximum Number Of Airports;

type Airports_Data is array (Airport_Count) of Airport_ Runway_Data;
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-- ...and send the ones which have changed in one of these messages:
type Airports is
record
Number Of Airports : Airport_Count;
Runways At Airports : Airports_Data;
end record;

....***************Function:
pu— 4

--/ 10.24.3.10 Collision Detection

—

——-SEND-ON-CHANGE ONLY

type Collision_Data is
record
Collision_Point_ID : Collision_Point;
Collision Point Position : Engineering Units.Earth Position_Components;
Current_Collision_Status : Collision_Status;
Collision_Kind : Collisions;
end record;

_._***************Function:

p—

--/ 10.24.3.11 Radar Database / Gaming Area

_——

-- No types currently defined. When they are defined, they should go
—-- into Service_Function_Types.

__*'ﬁ*t*********f*Function:

-

--/ 10.24.3.12 Visual Database / Gaming Area

-
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-- No types currently defined. When they are defined, they should go

-- into Service_Function_Types.

_..***************Function:

|

--/ 10.24.3.13 Spatial Relations

——

-- Spatial Relations is a service function, which can be performed by

-- ENV, RDR or VIS. Definitions for service functions belong in
-- Service_Function_ Types.

_._.***************Function:

1

--/ 10.24.3.14 Occulting

—_—

~- Occulting is a service function, which can be performed by
-— ENV, RDR or VIS. Definitions for service functions belong in
-- Service_Function_Types.

__***************Function:

—_—

~--/ 10.24.3.15 Environment Support

-

-~ See Control Types for responses to IOS

— e % e e de e e dr de de e de de de e de K dr de ok e W e e e

——

--/ 10.24.4 Environment Representation Specs
-

gt 2 2222222222222 R X R R

private

A-403




L

0

0

0

0

0

D495-10735-1

20 August

1993

-- Declarations to make representation specs more readable

Bytes : constant := 8; -- Bits per byte

Byte_Size : constant := 1 * Bytes;
Word Size : constant := 4 * Bytes;

Earth _Position_Components_Size
Engineering Units.Earth Position
Angular Velocity_Components_Size :
Engineering_Units.Angular_Veloci
Earth Velocity Components_Size
Engineering Units.Earth Velocity
Moving_Model ID_Size :

constant :=

_Components_Size;

constant :=
ty_Components_Size;
constant :=

_Components_Size;

constant :=

Moving Model Types.Moving Model_ ID_Size;

-- 10.24.3.2
for Atmosphere_Quarter Rate use
record
Air Density Ratio at
..Word_SIze-l; B
Ambient_ Air Pressure at
..WOrd_Size—I; B
Ambient Air Temperature at
..WOrd_Size-I; B
Dynamic_Pressure at
..Word_Size-1;
Impact_Pressure at
. .Word_Size-1;
Pressure_ Altitude at

..Word_Size-1;
Sea_Level Barometric_Pressure at
..Word_Size-1;

Static_Pressure_Ratio at
. .Word_Size-1;
Total Air_ Pressure at

. .Word_Size-1;
end record;
for Atmosphere Quarter_ Rate’size us

Precipitation_Type_Size : constant

for Precipitation_Type’size use Precipitation_Type_ Size;

for Precipitation_Components use
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e 9 * Word_Size;

:= 4 * Bytes;
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record
Precipitation_Kind at 0 range

.Precipitation_Type_Size-1;

Intensity at Word_Size/Bytes range 0..Word_Size-1;
end record;
Precipitation_Components_Size : constant :=
Precipitation_Type_Size + Word_Size;
for Precipitation_Components’size use Precipitation_Components_Size;

for Weather_Quarter Rate use
record
Wind_Angular Velocity at O
range 0..
Angular_ye1ocity_Components_Size-l;
Wind_Earth_Axis_Velocity at Angular_Velocity_Components_Size/Bytes
range 0..
Earth Velocity_ Components_Size-1;
Precipitation at
Angular Velocity Components_Size/Bytes

Earth_Velocity Components_Size/Bytes
range 0..Precipitation_Components_Size-1;
end record;
for Weather_Quarter Rate’size use
Angular Velocity_ Components_ Size +
Earth Velocity Components_Size +
Precipitation_Components_Size;

-- 10.24.3.4 _

Threat_Weapon_Dynamic_Data_Array_ Size : constant :=
Moving_Model_Types.Moving_Model Dynamic_Data_Size *
Maximum_Number Of Threat_Weapons;

for Threat_Weapon_Dynamic_Data_ Array’size use
Threat_Weapon_Dynamic_Data_Array Size;

for Threat_Weapon Dynamics_Half Rate use
record
Number Of Threat Weapons at 0 range 0..Word_Size-1;
Threat_Weapons_Dynamic_Data at Word Size/Bytes range O..
Threat_Weapon_Dynamic_Data_Array Size-1;
end record;
for Threat_Weapon_Dynamics_Half Rate’size use
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Word _Size +
Threat_Weapon_Dynamic_Data_Array_Size;

for Platform_Stores_Data use

record
ID at 0
range 0..Moving_Model ID_Size-l;
Station at Moving Model ID_Size/Bytes

range 0..Byte_ Size-1;
Stores_Type at Moving_Model ID_Size/Bytes + 1
range 0..Byte_Size-1;
end record;
for Platform_Stores_Data’size use
Moving Model ID Size + (2 * Byte_Size);

for Platform_Weapon Fire Status use
record
Weapon Fired From at 0
range 0..Moving_Model ID_Size-1;
Weapon_Fired at Moving_Model ID_Size/Bytes
range 0..Moving Model ID Size-1;
Intended Target at 2 * Moving_Model ID Size/Bytes
range 0..Moving_Model ID Size-1;
end record;
for Platform_Weapon Fire_Status’size use 3 * Moving Model ID Size;

-- 10.24.3.5

Threat_Platform Dynamic_Data Array_Size : constant :=
Moving Model_Types.Moving Model Dynamic_Data_Size *
Maximum_Number_ Of Threat_Platforms;

for Threat_Platform Dynamic_Data_Array’size use
Threat_Platform Dynamic_Data_Array Size;

for Threat_Platform Dynamics_Half Rate use
record
Number_ Of_Threat_Platforms at 0 .
range 0..Word_Size-1{
Threat_Platform _Dynamic_Data at Word_Size/Bytes
range Q..

Threat_Platform Dynaric_Data_Array Size-1;
end record;
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for Threat Platform Dynamics_Half_Rate’size use
Word_Size + Threat_Platform_Dynamic_Dcta_Array_Size;

Companion_Vehicle Dynamic_Data_Array_Size : constant :=
Movi~g Model Types.Moving _Model Dynamic_Data_Size *
Maximum_Number Of Companion_Vehicles;

for Companion_Vehicle Dynamic_Data_Array’size use
Companion_Vehicle_ Dynamic_Data_A.ray_Size;

for Companion_Vehicles_Half Rate use
record
Number_ Of Companion_Vehicles at O
range 0..Word_Size-1;
Companion_Vehicle_ Dynamic_Data at Word Size/Bytes
range 0..

Companion_Veh®~le_Dynamic_Data_Array_Size-1l;
end record;
for Companion Vehicles_Half Rate’size use
Word _Size + Companion_Vehicle Dynamic_Pata_Array_Size;

‘ -- 10.24.3.9

Site_Type_Size : constant := 4 * Bytes;
for Site Type’size use Site_Type Size;

for Site_Data use
record
1D at 0 range 0..Site_Type_Size-1;
Location at Word_Size/Bytes range 0..Earth Position_Components Size-1;
end record;
Site_Data_Size : constant :=
Site Type Size + Earth_Position_Components_Size;
for Site_Data’size use Site_Data_Size;

Site_Set_Size : constant :=
Site_Data_Size * Maximum Number Of_ Sites;
for Site_Set’size use Site_Set_Size;

for NAV_ENV_Site_Data use

\ record
6 Number Of Sites at 0 range 0..Word Size-1;

Station_Site_Locations at 4 range 0..Site_Set_Size-1;
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‘ end record;
for NAV_ENV_Site_Data’size use Word_Size + Site_Set_Size;
@

for Runway_Data use
record
Runway Heading at 0
range 0..Word Size-1;
’ Runway_Location at Word_Size/Bytes
range O0..Earth Position_Components_Size-1;
Runway_Gradient at
Word_Size/Bytes +
Earth _Position_Components_Size/Bytes
range 0..Word_Size-1;
Runway Width at
Word Size/Bytes +
Earth_Position_Components_Size/Bytes +
Word_Size/Bytes
range 0..Word Size-1;
Runway Length  at
Word_Size/Bytes +
Earth_Position_Components_Size/Bytes +
(‘ Word_Size/Bytes +
Word_Size/Bytes
range 0..Word Size-1;
end record;
Runway_Data_Size : constant :=
Word_Size +
Earth_Position_Components_Size +
Word Size +
Word_Size +
Word_Size;
for Runway_Data’size use Runway Data_Size;

Airport_Runways_Size : constant :=
Runway Data_Size * Maximum_Number Of Runways Per Airport;
for Airport Runways’size use Airport_Runways_Size;

for Airport_Runway Data use

record
; Number Of Runways at 0 range 0..Word Size-1;
Q Configuration at 4 range 0..Airport_Runways_Size-1;
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end record;
Airport_Runway Data_Size : constant :=
Word_Size + Airport_Runways_Size;
for Airport_Runway_Data’size use Airport_Runway Data_Size;

Airports_Data_Size : constant :=
Airport_Runway Data_Size * Maximum_ Number Of Airports;

for Airports_Data’si.e use Airports_Data_Size;

for Airports use
record
Number Of Airports at O range 0..(4 * Bytes)-1;
Runways_At_Airports at 4 range 0..Airport_Runway_Data Size-1;
end record;
for Airports’size use Word_Size + Airport_Runway Data_Size;

-- 10.24.3.10
Collision_Point_Size : constant := 4 * Bytes;
for Collision_Point’size use Collision_Point_Size;

Collision_Status_Size : constant := 8;
for Collision_Status’size use Collision_Status_Size;

Collisions_Size : constant := 8;
for Collisions’size use Collisions Size;

for Collision_Data use
record
Collision_Point_ID at 0
range 0..Collision_Point_Size-1;
Collision_Point_Position at Collision_Point_Size/Bytes
range 0..Earth_Position_Components_Size-1;
Current_Collision_Status at Collision_Point_Size/Bytes +
Earth_Position_Components_Size/Bytes
range 0..Collision_Status_Size-1;
Collision_Kind at Collision_Point Size/Bytes +
Earth_Position_Components_Size/Bytes

range 0..Collisions_Size-1;
end record;
for Collision_Data’size use
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Collision_Point_Size +
Earth_Position_Comporents_Size +
‘ Collision_Status_Size +
Collisions_Size;

end Environment_ Output_ Interface Types;
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-- %2% Unit Name: Environment_Output_Interface

-- %2% Source Pathname: %P%

-- %2% Unit Type: Package Spec (no body)

-~ %2% Unit 1ID: (tbd)

-- %2% Author: Gary Kamsickas, Bob Crispen, et al.
-- %2% Date of Origin: 12 August 1993

-- %2% SCCS Filename: %M%

-— %Z% Delta ID: 51%

-- %2% Delta Date: %G%

-~ %Z% Current Release: %R%

-— Purpose:
-- This package specifies all the message objects which are sent by the
—-- Environment segment.

-~ Adaptation:
—-— The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.

-- The messages associated with these functions need not be sent, and
-~ should therefore be deleted or commented out.

-—- Each message declaration is followed by a comment line containing
—-- "Destination:" and the abbreviations of the segment (s) which receive
-- this message. These comments should be modified to account for

—— (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given

-— message should be removed. Similarly, when segment Y does not
require

-—- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-— it is clear that this message need not be sent, and the message
-— object declaration itself may be commented out or deleted.

-- The four service functions: Radar Database, Visual Database, Spatial
-- Relations and Occulting have messages which must each be sent by one
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-- and only one segment. Only one of the following three segments:
-- Environment, Radar or Visual, may send these messages. Modify the
-- output interface packages for each of these three segments in

-- accordance with the assignment of the functions to the segments,
-- commenting or uncommenting declarations accordingly.

with Environment Output_Interface_Types;
with Control_ Types;

with Service_Function_Types;

with Moving_Model Types;

package Environment_Output_Interface is

gy 2222222222222 22222222 d22 22Xt iRl X222 R R X 2 R FFRRY

—_— *
-~/ 10.25 Environment Output Interface *
—_— *

iy 222 2R RSS2 E R RS RER2ZRERR Rt Rd R Ra XX EREE IR EEE T RPEPE FRP PR

——kkkxkkkkkkkkr*k*Punction:

—_—

--/ 10.25.1 MSE Interaction

——

—--NONE

m—kkkkr kA * kA ****RUNCEIiON:

——

--/ 10.25.2 Atmosphere

np— 4

Atmosphere Quarter Rate Outputs
Environment_Output Interface_Types.
Atmosphere_Quarter Rate;

-— Destination: FD, FC, IOS, NAV, PHC, PRO

Weather Quartexr Rate_Outputs :
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Environment_Output_Interface_Types.
Weather_ Quarter_Rate;

—-- Destination: FD

__***************Function:
-——

--/ 10.25.3 Ownship Weapons’ Damage Assessment

-—

—=SEND-ON-CHANGE OUTPUTS

Moving Model Damage_Occurrence :
Moving_Model Types.
Scoring_Damage_Data;

-- Destination: I0S, EW

Moving_Model_Scoring_ Activation
Moving_Model Types.
Scoring_Activation_Status;

-- Destination: EW, I0S

.._***************Function:
R

--/ 10.25.4 Threat Weapon Dynamics

—_—

Threat_Weapon_Dynamics_Half Rate_ Outputs :
Environment_Output_Interface_Types.
Threat_Weapon Dynamics_Half_Rate;

-—- Destination: RDR, VIS, IOS

A-413




D495-10735-1
20 August 1993

~~SEND-ON-CHANGE OUTPUTS

Platform_Fire_Occurrence
Environment_Output_Interface_Types.
Platform Weapon_Fire_Status;

-- Destination: PHC, EW, IOS

Platform_Stores_Data_Update :
Environment Output_Interface_Types.
Platform_Stores_Data;

——- Destination: EW

——kkkxkkkk kR k****Function:
-—

--/ 10.25.5 External Entity

—_—

Threat_Platform_Dynamics_Half Rate_Outputs :
Environment Output_Interface_Types.
Threat_Platform Dynamics_Half Rate;

—-- Destination: EW, IOS, VIS, RDR, WPN, NAV

Companion_Vehicles_Half Rate_ Outputs
Environment Output_Interface_Types.
Companion_Vehicles_Half Rate;

—-— Destination: FD, EW,FS, I0S,NAV,RDR,VIS

--SEND-ON-CHANGE OUTPUTS
Threat_Platform_Unique_Data :

Moving Model_ Types.
Platform_Moving_Model Unique_ Data;
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-- Destination: EW, I0OS, VIS, RDR, WPN, NAV, FS§S

Companion_Change_Data :
Moving_Model_ Types.
Platform_Moving Model Unique_Data;

-- Destination: FD, EW, FS, I0OS, NAV, VIS, RDR, PHC

Tanker_Change_Data :
Moving Model_ Types.
Tanker Moving Model Unique_Data;

-- Destination: FD, FS, IOS, NAV, VIS, RDR, PHC

Companion_Tanker_Model Deactivate :
Moving Model_Types.
Moving Model Deactivation;

-- Destination: FD, FS, I0S, NAV, VIS, RDR, PHC, EW

_..***************Function:

p—

--/ 10.25.6 External Entity’s Chaff and Flares

u——

External_Chaff And Flares_Half Rate_Outputs
Moving Model_Types.
Chaff And_Flares Moving Model Data;

-- Destination: EW, RDR, VIS, IOS

External Chaff And_Flares_Sixteenth_Rate_Outputs
Moving Model Types.
Chaff And_Flares_Detail Data;
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-- Destination: EW, RDR, VIS, IOS

-

_-*t*t***********Function:

-

-=/ 10.25.7 Database Management

-—

—-=NONE

.._*********'ﬁ*****Function:

-

--/ 10.25.8 Threat Environment Database

—_—

—-—NONE

_—***************Function:

—_—

--/ 10.25.9 Navigation Environment

—_—

—— SEND-ON-CHANGE OUTPUTS

Airports_Output :
Environment Output_Interface_Types.
Airports;

~- Destination: NAV, I0OS, RDR, VIS, FD

NAV_Aid_Site_Output :
Environment Output Interface_ Types.
NAV_ENV_Site_Data;

-- Destination: NAV, RDR, VIS
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__**********tt*ﬁtpunction:
4

--/ 10.25.10 Collision Detection

p—— 4

—-SEND-ON-CHANGE OUTPUTS

Collision_Data_Change
Environment_Output_ Interface_Types.
Collision_Data;

-- Destination: VIS, WPN,FD, IOS

-_***************Function:
—_—

--/ 10.25.11 Radar Database

—

—= NONE

- —kxxkkxrNx*kA**N*Punction:
_——

--/ 10.25.12 Visual Database

—_—

——NONE

__***************Functiono
——

--/ 10.25.13 Spatial Relations

—_—

Ownship_ Height_Above_Terrain_Max_Rate Outputs :
Service_Function_Types.
Ownship_ Height_Above_Terrain;

-- Destination: NAV, RDR, WPN, PHC, VIS, FD
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Moving_Models_Height_ Above_Terrain_Max_Rate_Outputs
Service_Function_Types.
Moving Models_Height_ Above_Terrain;

-- Destination: NAV, RDR, WPN, PHC, VIS, FD

—-SEND-ON-CHANGE OUTPUTS

-- Position_Range_Change :

- Service_Function_ Types.
- Position_Range_Update;
-—- Destination: RDR, NAV, VIS

-— Assigned to RDR

-- Groundspeed Change :

-- Service_Function_Types.
- Groundspeed_Update;

-- Destination: RDR, NAV, VIS

~- Assigned to RDR

__***************Function:

—_

--/ 10.25.14 Occulting

——-SEND-ON~CHANGE OUTPUTS
—-- Occulting_Status_Change :
-= Service_Function_Types.

-- Occulting_Status_Update;

-- Destination: VIS, NAV, EW, RDR
—-—- Assigned to VIS

A-418




D495-10735-1
20 August 1993

_-.i'it*ﬁ'ﬁ**ﬁﬁ't"ﬁ?unction:

——

-~/ 10.25.15 Environment Support

——

-— SEND-ON-CHANGE OUTPUTS

Malfunction_Direction Message
Control Types.
Malfunction_Demand;

-— Destination: IOS

Environment_Segment_Simulation_State_Response
Control_ Types.
Segment_Simulation_State_Response;

-- Destination : I0S

Environment_Segment Training Mode_ Response :
Control Types.
Segment_Training_Mode_Response;

-- Destination : I0S

Environment Performance_Test_Response
Control Types.
Performance_Test_Response;

-~ Destination : I0S

——

Environment Off Line_Diagnostic_Response
Control Types.
Off_Line_Diagnostic_Response;

~- Destination : IOS

——
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Environment_Remote_Controlled Diagnostic_Response :
. Control_ Types.
Remote_Controlled Diagnostic_Response;

-— Destination : IOS

Environment_On_Line_Diagnostic_Response :
Control_Types.
On_Line_Diagnostic_Response;

—- Destination : IOS

Environment_Scoring Response :
Control_Types.
Scoring_Response;

—— Destination : IOS

®

—_—

end Environment Output_Interface;

®
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MODULE FRAME LOAD BALANCING

Introduction. This appendix defines the frame load balancing
requirements which are applicable to the Generic MSS modules.

General Module Frame Load Balancing Requirements, The following
paragraphs define the frame load balancing and timing requirements for
each module in the (insert application aircraft) MSS. The maximum
iteration rate for data communicated via the MSS virtual network shall
be 50 Hz. This results in a frame duration of 20 ms. There shall be 16
frames per cycle in the Generic MSS. Each output message for each
module shall be provided to the MSS virtual network at the assigned rate
and starting with the frame defined. This shall be accomplished ir
accordance with paragraph 3.1.5.1.4, Synchronization and Timing, of

Volume I of (insert application aircraft) MSS System Segment
Specification. For the (insert application aircraft) MSS, the
iteration rates shall be as follows:

a. ax_Rate = Hz

b. Half Rate = Hz

C. Quarter Rate =__ Hz
d. Eighth_Rate = _Hz
e. Sixteenth Rate =__ Hz
f. Send On_Change

Send on change data shall be sent upon change of the data regardless of
frame. All other messages shall be sent in the frames identified for
that message as defined in the following paragraphs.

The format used to define each message is described as follows:

Message - Name of message as defined in Appendix A of this Interface
Design Document (IDD).

Starting Frame - This is the first frame in which the message shall be
transmitted. The message would then be retransmitted with new data at
the specified rate. For example, if a half-rate message has a starting
frame of 2, then it would be transmitted in frames 2, 4, 6, 8, 10, 12,
14, and 16. Frame start Offset - This provides the ability to specify an
offset or special timing characteristic for each message if required or

to make one message dent on the reception of another message. For
example, if the framn offset is 1.5 ms, then the message shall not
be sent any sooner t ms into the frame.
Flight Station Modul Load Balancing Requirements. The following
frame load balancine .rements shall apply to the Flight Station
module.
a. Message - Electrical_System Six.eenth Rate_ Outputs.
Starting Frame - TBD
Frame Start Offset - __ ms
b. Message - Electrical_ System Quarter Rate Outputs
Starting Frame - TBD
Frame Start Offset - __ ms
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Message - Hydraulic_System_Sixteenth_ Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

Message - Hydraulic_ System Quarter_ Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

Message - Fuel_Management_System_Sixteenth Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - Fuel_ Management System Eighth_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - Pneumatic_System Sixteenth_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

Message - Oxygen_ System Sixteenth Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - Crew_Station_Interface_Half Rate_Outputs
Starting Frame -~ TBD
Frame Start Offset -~ __ ms

Message - Navigation AI Max Rate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

Message - Propulsion_AI_Max_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

Message - Flight_Controls_AI_Max Rate _Outputs
Starting Frame - TBD
Frame Start Offset - ms

Message - EW_AI Max Rate_Outputs
Starting Frame = TBD
Frame Start Offset - ms

Message - Radar AI Max Rate_Outputs
Starting Frame - TED
Frame Start Offset - ms

Message - Weapons_AI_ Max Rate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

Message - Flight_ Dynamics_AI_Max Rate Outputs
Starting Frame - TBD
Frame Start Offset - ms

Message - Physical Cues_AI_Max_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - "

Message - Visual AI Max_Rate_ Outputs

Starting Frame -~ TBD
Frame Start Offset - ms
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s. Message - IOS_AI_Max_Rate_Outputs
Starting Frame - TBD
- Frame Start Offset - ms
The following

Flight Controls Module Frame Load Balancing Requirements.
frame load balancing requirements shall apply to the Flight Controls

module.
a. Message - Primary Controls_Max_Rate_ Outputs
Starting Frame - TBD
Frame Start Offset - _ ms
b. Message - Misc_Control Devices_Quarter_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms
c. Message - Trim Max Rate_Outputs
Starting Frame -TBD
Frame Start Offset - _ ms
d. Message - Toe_Brakes_and_Anti_Skid_Quarter_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms
e. Message - AFCS_Quarter_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms
f. Message - Flight_Controls_Support_Eighth Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms
EFlight Dynamics Module Frame Load Balancing Requirements. The following
frame load balancing requirements shall apply to the Flight Dynamics
module.
a. Message - Equations_of_Motion_Max_ Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms
b. Message - Equations of_Motion _Quarter_Rate Outputs
Starting Frame - TBv
Frame Start Offset - __ ms
c. Message - Weight_and_Balance_Eighth_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms
d. Message - Forces_and Moments_Eighth_Rate_Outputs
Starting Frame - “TBD
Frame Start Offset - _ ms

Propulsion Module Frame Load Balancing Requirements. The following frame
load balancing requirements shall apply to the Propulsion module.

a. Message - ‘ine_Inlet System Quarter_ Rate Outputs
Starting F 3 - TBD
Frame Star ifset - _ ms
b. Message - ° -e_Engine_Half Rate_Outputs
Starting F: = - TBD
Frame Start .ffset - _ ms




follow1ng frame load balancing requxrements shall apply to the
Navigation/Communication module.

a.

Lﬁ‘
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Message - Thrust_Generation_Quarter_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - Engine_Bleed_Air System_ Quarter_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

Message - Transmission_System_Quarter_ Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

Message - Auxiliary Power_ Unit _System Quarter_ Rate Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - Engine_Fuel_ System Quarter_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - Engine_Exhaust_System Half_ Rate_ Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

Message - Engine_0il_System Eighth_Rate_ Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - Propulsion_Support_Sixteenth _Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

The

Message - AHRS_Quarter_ Rate_ Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - INS_Half Rate_Outputs
Starting Frame - TED
Frame Start Offset - __ ms

Message - INS Quarter Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

Message - INS_Eighth_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

Message ~ Radar_Alt_Eighth_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - ILS Half Rate Outputs
Starting Frame - Ti.
Frame Start Offset - _ ms

Message - TACAN_Quarter Rate_Outputs

Starting Frame -~ TBD
Frame Start Offset - _ ms
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h. Message - TACAN_Eighth Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms
i. Message - UHF_VHF_HF_Intercom Eighth_Rate_Outputs
Staring Frame - TBD
Frame Start Offset - __ ms
J. Message - IFF_Eighth_ Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms
X. Message - ADS_Half Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms
1. Message - ADS Eighth Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms
m. Messare - Navigation_Support _Eighth Rate_Outputs

Starting Frame - TBD
Frame Start Offset

n. Message - Command_Steering Max Rate_ Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

0. Message - HUD_Symbology Max Rate_ Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

The following frame

Weapons Module Frame Load Balancing Requirements
load balancing requirements shall apply to the Weapons module.

a. Message - Ownship_Fire Control_Eighth_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

b. Message - Ownship_ Weapon_Dynamics_Half_ Rate Outputs
Starting Frame - TBD
Frame Start Offset - __ ms
c. Message - HUD_Max_ Rate_Output
Starting Frame - TBD
Frame Start Offset - _ ms

The following frame

load balancing requirements shall apply to the Radar module.

a. Message - Image_Generation Moving Modules_Half Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

b. Message - Image_Generation_Moving Modules Quarter_

Rate_Outputs
Starting Frame - TBD

Frame Start Offset - _ ms

c. Message - Mission_Computer_Interface_Half Rate_Outputs
Starting Frame - TBD
Frame Start Offset -  ms




®

Visual Moduyle Frame Joad Balapncing Requirements
load balancing requirements shall apply to the Visual module.

I I S . Module F .
The following frame load balancing requirements shall apply to the
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d. Message - Radar_Aircraft_Systems_Interface_Eighth_
Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ms

i . The
following frame load balancing requirements shall apply to the
Electronic Warfare module.

a. Message - Ownship_Chaff_and_Flares_Half_ Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

b. Message - Ownship Chaff_and_Flares_

Sixteenth_ Rate Outputs
Starting Frame - TBD
Frame Start Offset - _ ms

c. Message - Ownship_ECM Half Rate Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

d. Message - Pods_and Controls_Eighth Rate Outputs

Starting Frame - TEBD
Frame Start Offset - _ ms

Physical Cues Module Frame Load Balancing Requirements. The Physical
Cues module provides only send on change outputs to the MSS virtual

network. Therefore, there are no frame load balancing requirements for
the Physical Cues module.

. The following frame
a. Message - Visual RAircraft_Systems_Interface_
Eight_Rate_Output

Starting Frame -~ TBD
Frame Start Offset - __ ms

-

Instructor/Operator Station module.

a. Message - Clock_Tick_Message_Max Rate
Starting Frame - TBD
Frame Start Offset - __ ms

Requirements. The following frame load balancing requirements shall
apply to the TNE module.

a. Message - Atmosphere_Quarter Rate_Outputs
Starting Frame ~ TBD
Frame Start Offset - _ ms

b. Message - Weather_Quarter_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - _ ms
c. Message - Ownship Height_Above_ Terrain_Max_Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms
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Message - Moving_Models_Height_Above Terrain_
Max Rate Outp..-.a

Starting Frame - TBD

Frame Start Offset - _ ms

Message - Threat_Weapon_Dynamics_Half Rate_ Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Message - Threat_Platform Dynamics_Half_ Rate_Outputs
Starting Frame - TBD
Frame Start Offset - __ ms

Messace - Companion_Vehicles Half Rate_Outputs
Startiig Frame - TBD
Frame Start Offset - __ ms

Message - External Chaff_ And Flares_Half_ Rate_Outputs
Starting Frame - TED
Frame Start Offset - __ ms

Message - External Chaff_ And Flares_
Sixteenth | Rate Outputs

Starting Frame - TBD

Frame Start Offset - __ ms
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